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PREFACE 


THF^present work aims at embracinf; a full course of Logic, 
both Formal and Inductiva 

IlS'an introductory chapter, are set forth such doctrines 
of psychology as have a bearing on Logic, the nature of 
knowledge in general, and the classification of the sciences ; 
the intention being to avoid doctrinal digressions in the 
coui’se of the work. Although preparatory to the under- 
standing of what follows, this chapter may be passed over 
lightly on ft first perusal of the work. 

The part on Deduction contains the usual doctrines of 
the Syllogism, with the additions of Hamilton, and a full 
abstract of the novel and elaborate schemes of De Morgan 
and Boole. 

The Inductive portion comprises the methods of induc- 
tive research, and all those collateral topics brought for- 
ward by Mr. Mill, as part of the problem of Induction ; 
various modifications being made in the manner of state- 
ment, the order of topics, and the proportion of the hand- 
ling. Tlie greatest innovation is the rendering of Cause 
by the new doctrine called the Conservation, Persistence, 
or Correlation of Force. 

Mr.. Mill’s view of the relation of Deduction and Induc- 
tion is fully adopted, m being the solution of the otherwise 
inextricable puzzle* of the sj^llogism, and the means of 
giving unity and comprehensiveness to Logic. 
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A separate division is appropriated to the Logic of the 
Sciences, with the view of still further ejcemplifyiqg the 
logical methods, and of throwing light upon various points 
in the sciences themselves. The review comprises all the 
I theoretical or fundamental sciences— 'Mathematics, Physics, 
Chemistry, Biology, and Psychology ; the sciences of Classi- 
fication, or Natural History ; and two leading Practical 
sciences — Politics and Medicine. 

t 

The department of Definition is, for the first time, 
brought under a methodical scheme, and rendered of co> 
ordinate value with Deduction and Induction, as a bunch 
of logical method. The modes of defining, as a generdizing 
process, are given under two canons, a positive and a 
negative j and attention is ctdled to the chief obstacles — 
uncertainty in the denotation of words, and the gradual 
transition of qualities into their opposites. * 

In discussing Fallacies, I have canvassed the grounds 
for the usual practice of detaching the violations of logical 
rules from the exposition of the rules themselves ; and 
have endeavoured to show that the only portions of the 
subject proper to reserve for separate handling, are the 
Fallacious tendencies of the Mind, and Fallacies of Con- 
fusion, As the.«e are subjects of great moment, and admit 
of wide illustration, both are considered with some miimto- 
ness. 

None of the controversies in the subject are overlooked ; 
but it has been deemed advisable to separate them fium 
the main body of the work. In an Appendix, are em- 
braced the various Classifications of the Sciendfis, the Pro- 
vince of Logics the Classification of Nameable Things, the 
Universfd Postulate, the minings of Analysis and Syn- 
thesis, the Theories of Induction, Ihe Art of Discovery, 
and the maxims of Historical Evidence. 

'1^0 adapt the work to an elementary codrse of Logic, ^ 
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the parts to be omitted are the Additions to the Syllogism; 
the Logic of the Sciences, and the chapters in the Appen- 
dix. * The. junior student, or the candidate for a pass 
examination, without attempting to master or commit these 
reserved portions, might yet find their perusal of service 
in understanding the rest. 

There is a general conviction that the utility* of the 
purely Formal Logic is but small; and that tlie rules of 
Induction should be exemplified even in the most limited 
course of logical discipline. I would suggest that an in- 
creased attention should be bestowed on Definition and 
Classification, with reference both to scientific study and 
to matters not ordinarily called scientific. 

As I may be open to the charge of presimjption in 
appearing as a rival to Mr. Mill, I will venture the remark, 
Jhat an attempt to carry out still more thoroughly the 
enlarged scheme of logical method, seems the one thing 
hitherto w'anting to the success of his great w urk. 


Aj)e&:>uen, Uavch, LSTU. 
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LVTRODUCTIQN 


1. Logic may be briefly described as a body of doctrines 
and^rules having reference to Truth. 

1’he funetions of Logic will be afterwards given with par- 
ticnhirity and precision. For the present we remark thut it 
concerns the Truth of things, no matter what tlie .subject t»e. 
VVlhlo ir^one aspect it is theoreticai, in the prevailing aim it is 
priictiCiil. 

Ill this introductory chapter wo are to consider the following 
topics. 

(1) 1’he Psycho! ogi cal data or groundwork of Logia 

(2) The First Principles of Logic 

(3) The ClassiticatioTi of the Sciences. 

(4) Idle dihercnl views of the Province of Logic. 

(6) The Divisions of Logic. 

PSYCHOLOGICAL DATA OP LOGIC. 

2. TjOgic, iiTider every view. iavcTlves frequent references 
to the Jaws and workings of the mind ; and the more so 
the mort; we extend its province. 

In the common Logic of the Scliools, the Syllogistic uj* 
Deductive L<^»gic, exphuiati^us are usually given fd' the intel- 
lectual processes named Perception or Simple Apprehension, 
Abstraction or the, forma tiortoofcoiicept.s or notions, Judgment 
or the laying down of propositions, and Keasoiiing or the 
drawing of inferences or conclusions from promises. 

In the Tiuluctivc Logic, an enquiry i.s instituted into oAr 

1 
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idea of CaifBo ; in connection with which, notice is taken of 
the controversy respecting the Origin of our Knowledge in 
iho Mind, namely, as to whether it be wholly derived frdm 
experience, or whether any portion of it (as Cause, the Axioms 
of Mathematics, &c.) be intuitive, instinctive, or innate. 

It IS considered a part of Logic to set forth the theory and 
th(/limils of the Explanation of phenomena ; for which pur- 
pose a refcu'ence must be made to the structure of the mental 
powers. This was the avowed aim of Locke, in his Essay on 
the Understanding, one of the greatest contributions to the 
science of mind • ^ 

Under such circumstances, the most satisfactory course ap- 
peurs to be to bring forward and expound, once for all, at the 
comincnccinent, whatev^er portions of Psychology are in any 
way imjdicatod wiili tlie rules and methods of Logic. But the 
expositiem must necessarily be brief. 

Di^criminaHon or Rdatwitu, 

!:). In order to make us/<x/, there must be a change of 
impression ; whence all feeling is two-sided. This is the 
law of .Diserimiiifition or Relativity. 

Observation shows that unbroken continujxnce of the same 
i’npresMon is attended \vdtli unconsciousness j and that the 
gi’cMler tlu' change or transition, the greater the conscloasness. 
\ij unvarying kiuch, or a monotonous sound ceases to be felt; 
in Jill evcni icjiiporatuiv, w^c lose a!l consciousness ol heat or 
colvl. Still more convincing a"e the instances showing that 
cluuiges atfect. ns in proportion to iheii‘ greatness and sudden- 
ness's. Abrupt Iransition.s are stiniiilating and exciting ; the 
lirst expt)siire to ^un-light niter beiiig in the tjark, the first 
mouthful oi* water when we are thirsty, the moment of transi- 
tion from puvei ty to wealth — are accompanied with the highest 
degree of letding ; after whicli there is a gradual subsidence of 
the exciioment. * 

lienee the laci of our being under some agency of sense or 
feeling docs not of itself attest our mode of feeling; there 
must fartlier be given tlie condition immediately, and lor 
some time previous. That a man is the possessor of a thou- 
sand pounds to-day is not a sulllcient criterion of his feel- 
ings as regards worldly abundance. If a year ago, the same 
man possessed nothing, he feels in a way totally different from 
him that has fallen to that amount from a fortune of ten thou- 
s;jnd pounds. 



DISCRIMINATION OR RELATIVITY. 


4. As regards Knowledge, there must likewise be a tran- 
sition, or change ; and the act of knowing includes always 
t^vo things. 

When we consider our mental states as Knowledge, the 
same law holds. We know heat by a transition from cold ; 
light, by passing out of the dark ; up, by contrast to deWn. 
There is no such thing as an absolute knowledge of any one 
property; we could not know ‘motion,’ if we wete debarred 
from knowing ‘rest.’ No one couM understand the moaning 
oi'fi stmiy hi line, without being shown ajiine not straight, a 
Sent or crooked line. 

We may attend more to one member of the couple than to 
the oUier. In tins way only cau we think of an individual 
property. We may bo thinking more of I lie heat than of the 
cohl, of the straight iban oi' ilie crooked; the one may be the 
the other the subject of oiir thoughts. As our 

tmiisitions irui\ be in two directions — fj-om lieat to cold, and 
IVurn C(d».l to heat — we 1j:ivo a diilereuce of feeling in the two 
cases. We are more con,scious of heat, when j>assiiig to a 
higJier temperature, and of cold when passing to a lower. I'lie 
state we laive passed to is our eJ^ptidt consciousness, the slate 
wc have passed is our ivijdicit oonscionsiieLSs. 

The principle of Itelativity bus wide and iruportaiit bearings 
in Logic it will ap]>eiir in Naming; in DeUuition ; in Pro- 
positions or Allirmal-ion. It will be fij)pealed to in rectifying 
a large class of Fallacies — the fallacies^ of the su[)prossod rela- 
tive, or of the Absolute. 

ilgrcemmi or Sinvilarir;/. 

5, Wlieii,an iiiipressiuu is repeated, aftm‘ an interval, we 
are affected with a new and peculiar consciousness, the 
shock or consciousness of Agreement in dilfenmee. 

We see a candle Ihirnc ; it is witlfdrawn ; after a time, it is 
brought back. We have ’now, in addition to the luiniiioua 
effijct. of the presentation, a shock or feeling of ayraemeni, 
identity, repetition ; a 'feiato no -less enneerned in our intellec- 
tual operations than the shock of difference or disci’iniination. 
We aie constantly experiencing the repetition of former im- 
pressions, in cii’cury stances niorc^ or less altered, and we are 
affected with a greater shdek according to the greatm^ss ol 
the alteration. The degree or intensity of the f?onsciousnes& 
of Agreen^nt may vary through a wide range, from rtu* slij^lit 
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recognition of a new day to the flash of a great discovery of 
identification, like Newton’s assimilating the fall of a stone to 
the deflection of the moon towards the earth. * 

Knowledge as conjoining Difference and A greement, 

ft Oiir knowledge of a fact is the Discrimination of it 
from differing facts, and the Agreement or identification of 
it with agreeing facts. 

The only otlier element in knowledge is the Retentive 
power of tile mind, or nieinoiy, which is implied in these 
two powers. 

Our knowledge of heut is (1 ) a series of shocks of Difference 
or discrimination hetwoeu heat and cold, and (2) the Agree- 
ments or repetitious of the same sliocks under change of 
circumstances. 

Besides the transition licat-cokl, which is the primary cog- 
nition of heat, we make other transitions into other sensations. 
We lisivo occasion to pass from a sensation of warmtli t.o a 
seriRation of light, and the difierence of the two brings out a 
new discriiriiiiJii.ivo (tnnsciousiKiSs, and gives a new intoning to 
warmth, ami ulso fo light; heat is m> longer simply the con- 
trast of cold, it is also tho contrast of the feeling of luminosity. 
So, (wory lu^w semsatlou that we. pass to from Jieat, with con- 
sciousness of di(Iereiic(j, gives a new negative iTieaniiig to lieat; 
•t is not taste, nor smell, nor hardness, nor sound. 

Again, our mental impression, knowledge, or idea of a 
shilling, is the sum of all its dilferences from the things tliat 
we have C(nitrasied it with, and of all its agreements with the 
things that wc have compared it to. W(^ call it^ round ; sig- 
nifying that it dilfers from things called square, oblong, oval, 
»%c. ; that it agrees witli otlier things called round — that we 
have been frequently sti-nek with the identity of this figure in 
many different combinations. 

So with the weight of the shilling. We know weight by 
difference, and by agreement ; wc recognise a sliilling heavier 
than some things, lighter than ’others ; which is differeiice ; and 
as identical with a third class, whicli is agreement. 

The knowledge, idea, or recollection of any concrete 
object, is thus the aggregate of those mental exercises of 
Discrimiiiatiou and Agreement, fixed and retained in the 
mind by the power called retentiveness, or memory ; by which 
pojtver of^retention we are able to discriminate and compare 
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present impressions with past, and to accmnnlato a vast stock 
of mental effects or deposits, called ideas, knowledge, thought. 

Knowledge is of two hinds^ called Object and SubjecL 

7 - The knowledge of a shilling, of a house, of a mountain, ol 
a stiir, is said to be objective ; it relates to the object, or* the 
outer, world. The knowledge of a phiasure or a .pain, or of 
the succession of ideas in the mind, relates to the subject, or 
the internal, world. We have a great accumulation of both 
l^nds of knowledge ; some minds abounding more in one, some 
more in the other. 

Knowledge as (i) Individual and Concrete, or (2) General 

and Abstract 

8. Tlio knowledge of a table in a room, at a particular time, is 
in the highest degree individual or concrete. The knowledge 
relating to any table, at any time, is said to be general and 
abstract. By the mental power of Agreement or Similarity, 
we bring to mind different individual table.s, attending to their 
points of community, in spite of many diversities* We affirm 
propertifes common to thorn all. This is the generalising 
power of the mind. It is one of the most signal functions of 
onr intelligence, and is purely an outgoing of the fundamental 
power named Agreement, or Similarity. 

Dispute as tr the Character of General Knowledge, called 
also Abstract Ideas, 

9. In General Knowledge, strictly so called, there is 
nothing bu^ tht^ fact of agreement among a number of 
separate particulars ; which agreement is signified by the 
use of a comraoa name. 

A general name, as ‘circle,’ ‘round,’ ‘animal,’ ‘wise,’ is 
applied to things agreeing’in a certain respect, while differing 
ill other respects, to signify their agreement. 

It has been supposed that the points of community of 
agreeing things exist apart from the things. This view is 
called Realism. ^ 

It was believed, by a certain school of philosophers, deriving 
from Plato, that there exists, in the universe of being, a Circle 
in general, or circular Form without substance, size, av colour; 
that in like manner, there are archetypal Forms of Mam* of 
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Just, of Good, After a sev-ere controversy, which mged 
in the scholastic period, this view was abandoned. r 

Realism is still exemplified, however, in the doctrine of an 
Independent External World, and also in the doctrine of the 
separate existence of Mind or Soul, In strictness, the External 
World is known only as perceived by our senses; Mind is 
known only as conjoined with body. 

Another mode of regarding tlie fact of community in 
diversity, is to suppose that the mind can represent to it- 
self in ii notion, the points of agreement by themselvesT 
and can leave entirely out of sight the points of differ- 
ence. This is Conccvtualism, 

Although there is no pure circle in existence, we are sup- 
posed able to think of the round figure to the exclusion of the 
other properties of the individual circles — material, colour, size. 

This too is incorrect, ft exaggerates the mind’s power of 
giving a preference of attention to some of the attributes of a 
concrete object, as a wheel, or a shilling. We may think 
much of the roundness, and little of the size ; but we cannot 
think of the roundness, without thinking of some ^size or 
colour. 

The usual mode of thinking an abstraction, or of concen- 
trating the mind upon one property, is to think alternately of 
blie difleront objects possessing the property^. Wc can best 
think of roundnesH, by having in view various round things, 
differing in material, size, colour, <frc. The effect of the mind’s 
passing and rej)assing between the individuals, is that the 
ronndness starts into great prominence, and tlie other proper- 
ties fall into the background, without, however, being extin- 
guished. The great i'act constantly underlying Abstraction, 
IS the mustering of individuals agreeing in the midst of differ- 
ence. « 

We are in the habit of using single individuals to typify a 
multitude ; as in the diagrams of Euclid. We do no in 
geometrical reasoning, think of a great number of 'circular 
things ; we can study the circle upon one figure, provided we 
take care to affirm nothing as to. size, colour, or material, 
which facts are inseparable aven from the barest diagram. 

Wlien the logician speaks of a NvDtioii, Ooru^epfc, or Abstract 
Idea, he must not be understood as implying anything be- 
yond the Agreement of a certain number of things in a given 
manner. 



THE INDIVIDUAL AND THE GENEKAE. 


Our idea of an IndividnwX a conjlax of Oene/ralities. 

*10. AVhat we term the Perception of an individual, aa a 
given tree, is not simply a sense impression of the niointmt, 
it is an aggregation of many generalized impressions. 

When we look at a tree, we are affected by a great number 
of different influences — colours, shape, size, &c. Now, every 
distinguisbable impression recalls the previous st^nps of the 
same, by Agreement or Similarity ; and the idea of the tree is 
not an original sense presentation, but ^ compound of this 
with old presentations. Every leature (d the tree suggests a 
clafi&itication upon that point ; the green and brown coIoue’s 
are felt only as tlie collective impressions of those shades of 
colour. 

In our minds, therefore, the Concrete and the Abstract are 
inextricably blended. Of a pure concrete, not also resolved 
into classifications or abstractions, we have oxporionco. 
Our knowledge proceeds in both ways at once; individuals 
giving generals and generals re-acting upon individuals. If 
there was one concrete thing in the world, liaving no property 
in comnjon with any other known concrete thing, we luiglit, 
by gazing upon that, and comparing it with itsedf, possc^ss an 
idea of a concrete individuality, where no generality was im- 
plicated ; but such a concrete would be very different frt)m any 
concrete known l.o us. We are not in the position to imagine 
such an idea. 

11. The speciality of a concrete Individual is that it is a 
definite aggregate not confounded with other individuals. 

The number of general properties pointing to ibo individual 
must be such as to give it a definite or special charactei*, 
instead of leaving it indefinite or common. The tree that I 
now look at, is individualized by a concurrence of properties 
never realized before ; or if not by ^iuch concurrence itself, by 
its surroundings, and all the circumstances of time and place, 
accompginying its perception. A shilling is individualized 
by its adjuncts of place and tjme. 

.12. The distinction between Presentatwi and Represent- 
ation^ is the distinction between a definite conflux of 
generalities, anji &n indefinite conflux. 

A shilling in the hand is a Presentation. A shilling as a 
general dbin of the realm is Representative ; it is dbramon to 
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many places and tlntes and circumstances, and not bound 
down to one definite situation and one definite moment. 

1 3. The names of Individuals usually correspond to their 
character as a conflux: of generals. 

In a few instances, we have names that bear no reference to 
generalities, as when a certain individual man is named — Caesar. 
Those are , proper, or meaningless names ; the bare symbols 
for separating the thing from other things. But in the vast 
majority of instances, the name follows the manner of conceiv- 
ing the thing — that Ls, by specifying the concurring generalitier. 
A large gothic building ; a stout man of forty ; a cubical 
crystal, with a certain hardness and specific gravity, found iu 
a certain ibrmation : — are examples of designations in strict 
accordance* with the ideas of the tilings. 

Pliilology (ioufirms this. The primitive names of such con- 
crete objects as sun, moon, father, mother, have all a gene- 
ralized meaning ; ‘ moon * is the meiisurei‘, ‘ father ’ is the 
feeder, and so on. There seems to be no possibility of con- 
ceiving individuals without classifying and generalizing at the 
same time . and the one name means both au individual and 
:'j general. * 

Tkc inidlectual fmcfio^i of Agreement, or Similaritg, as tlte 
hisis of Reasoning. 

14. Jlcasoning, iu every form, supposes tlie operation of 
Similarity — the assimilating of one thing to some other 
thing. 

The most genorMl ty})0 of Reasoning is to infer from one 
particular fact to another particular fact of the ‘same kind ; 
the likeness being both the means of suggestion, and the jus- 
tificaiion of the transfer of properties. We throw a stone into 
a pool; it makes a splashing noise, sinks to the bottom, and 
liiffuses a series of waves from the point where it fell. We 
infer or reason, or presume, that another stone throwii into 
the same pool will be followed by the same series of'eflects; 
and we may extend the inference to another pool, or to any 
mass of liquid. This is to infer, to. reason, to transcend our 
actual experience, to make af. affirmation respecting the un- 
known. Now, the mind is prompted by the likeness of the 
cases to take this step in advance, to anticipate what is to 
happen. ^One would not infer that a handful of dried leaves 
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would produce all the consequouces of throwing the stone ; 
we never expect either through our instinctive belief, or 
tlu'ough our experience of the world, that the saTne efleots 
will arise under different circumstances. 

This mode of Keasoning is in constant use, and extends to the 
animal intelligence An animal accustomed to find a shelter 
under a bush, reasons from one busli to another bush, being 
moved solely by the resemblance of the second to the first. A 
dog is det(irred by the mejiacing movement of a strange per- 
son wielding a strange stick : the pai'tial roseiui)l:ince to 
fqj’mcr experiences is cnongh to rouse its fSars. 

A sotiond mode of Reasoning is wlieu by the help of general 
language, we infer from one or a lew cases, to all cases of the 
kind ; as when wo conclude, after a certain number of trials, 
that all stones sink in water, thn.t all matter of vegetable origin 
is combustible, tljat all niiimals are generated from other 
animals. This is Indndiou^ in the more technical sense — the 
inferring not from particulars to other particulars, but from 
parbiculnrs to universals. The mental process is still Simi- 
larity, or the process whereby one thing suggests other 
resembling things. It is by similarity that we assemble in 
the rniinhall kindred tacts that liave ever come und<jr our 
knowledge ; we then are able to compare tlio points of agree- 
ment, with a view to an accurate general statement, in other 
words, an Inductive yiroposition. 

The third kind of Reasoning, called Deductive^ is also based 
on the fracing of resemblance. When ^Ve infer that, because 
all stones sink in water, a certain body will sink (which is 
Deduction), it is because that body reseiribles the rest, or has 
tlie points of community indicated by the general word 
’'stone.* When wc have mastered a general principle, it is 
by similarity that we discover casCvS to apply it to, and so ex- 
tend our knowledge deductively. 

Origin of our Knowledge in Experience. 

15. Our knowledge of the world, both of matter and of 
mind, is fhe result of our conscious ExjieriBnce. 

As regards the Material, outer, or ohjeci ivorUly we gain 
our knowledge through’ the ordinary Senses, coupled with 
our Movements, und^fr the three IfAvs of our Intelligknok— 
viz., Difference, A^eenrent, and Retentiveness. We see, hear, 
touch, taste, smell ; we have our active energies aroused by 
things resisting, by movements, and by things extended; w^ 



10 


PSYCHOLOGICAL DATA OF LOGIC. 


diKcriminate and identify impressions ; we acquire i)erinanent 
recollections, and associate things presented in combination; 
and, by all these processes (exemplified at full length in.Menfel 
Science, or Psychology) we lay tip our stock of imagery, 
ideas, or thoughts, of the world of sensible experience. 

As regards the Mind, or the knowledge of our inner life 
the senses do not avail us. We arc directly and immediately 
conscious of our feelings, thought's, and volitions, and acquire 
a store of perrnaneiit recollections ot* these also. We remem- 
ber our (lilferent pleasures and pains, and the order of their 
occurrerice ; w<^ lelirii not merely things, but our ideas of 
things, and the laws of the rise and succession of these ideas. 
Thus, it is a iact of our mental or subjective life, that we 
easily recall to mind whatever strongly engaged our attention 
in the reality. 

IG. It lias been alleged that some })artsof our knowledge, 
i instead of bcang the result of experience, like tlie greater 
; poition, are intnitive. or inherent to the mind, a])aTt from 
the operation of the scoises upon actual things, or tlie par- 
ticular ])hoTiomcn;i of the subjective cemsciousness. 

At ditiorenfc siyges in the progress of Philosopby, t^jere have 
been given diflerent lists of irdnitive, or a pri(n'L elements of 
knowledge. At the present tiny the controversy turns cliiefly 
on these four ^loiiorl^ — Time, Space, Substance, Cause. 

It is inainiained that there is in tliese notions somethiiig 
that experience could “not give ; so tliat some diiferent origin 
must be souglii for them. 

On the other side, the supporters of the E:q>eriencc theory 
hold that the jVIoving energies, with tlie Senses and Self-Con- 
sciousness, aided by the intellectual functions, qaii account tor 
all these notions. 

For example, Time is an abstraction : and, like all other 
abstractions, is, properly speaking, a certain mode of likeness 
among individual things or feelings of the mind. All our 
experiences, whether object or subject, arc; regarded by us as 
more or less enduring ; the attribute of Time is the assimilation 
or classification of enduring sfeat^'s, as enduring. Apart from 
these actual experieucCvS of diflereiices and agreements of 
enduring things, there can be no* such thing as Time, unless 
on the exploded dc ctrine ^)f Realism, iw)r any self-subsisting 
notion of Time, unless on the erroneous thelory of Conceptual* 
isui. *ln the absence of objects and states continuing or 
enduring, an intuition of Time is a self-couiradidtion ; in the 
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presence of such experiences of enduring things, discriminated 
and»compared on the point of endurance, we cannot but have 
an idea of Time. 

Next as to Space, or Extension, the fact common to all 
Matter, and not pertaining to mind. Extension belongs both 
to solid matter, and to the intervals between the masses of 
solid matter, which intervals are measured by the same 
* sensibilities, namely, the tnuscular feelings of motion, sup- 
ported by the passive sensations. 

The ri jpriori pliilosophers allege that Space comes from no 
exjfcrience, but is already inherent in the ^rnind before any- 
thing is ptirceived ; being the condition of our perceiving 
things external. 

In opposition to this view, it is contended that Space in 
the abstract is merely the eommunitj’' or simila-vity of extended 
bodies, and ol tlie intervals between them, commonly called 
empty space. We compare all those things on this particular 
point of agreement*, we occasioiuilly think of them under this 
comparison ; and in so doing we are thinking of Space. This 
is the only view compatible with Nominalism. An innate 
form of Space is a species of Coiiceptualisin. 

The pui^i intuition of Space is said to lie tlie source of our 
knowledge and belief of the Axioms of Geometry, this being 
held to have a character that no expej’ieiice can explain. In 
the case ol these Axioms, the a revelation takes the 

form of Principles, and not of mere Notions ; but the fact is 
the same, although differently viewed. ‘ That two straight 
lines cannot enclose a space ‘that things equal to the same 
thing are equal to one another :* arc held by those that 
contend for an intuition of space, to bo intuitive. 

The idea of tACSE is included among the alleged intuitions 
It may be expressed cither as a mere Notion or as a 
Principle, namely, ‘ that every effect must liave a cause.’ An 
equivalent proposition is, ‘ that iiatui’o is uniform or that 
what Las been will be.’ The contention is, that while, by 
experience, we might become aware that particular effects 
follow the 'law of Cause, or of Uniformity, we could not from 
experience know that every effect has and must have a cause, 
that what has been will always be. 

The idea of Substance means that, underlying all the 
phenomena or appearances of Matter and of Mind, there is 
an unknown or unknowable substratum, called Substance, 
Noumenon, Permanent Existence. This idea we canntit pos- 
sibly obtain Yrom experience ; the very statement of it, shows' 
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that it passes beyond experience ; yet some philosophers con- 
tend that we are obliged to assume and believe in it. • 

As applied to Mind, Substance is another name for Personal 
Identity, or the supposed continuity of each one's mental 
existence — the canvass that receives and holds together all the 
feelings, thouglits, volitions, that make np the stream of our 
conscious life. 

Accorefing to the counter doctrine on this head, the notion 
of Substance is fictitious, incompetent, and unnecessary. The 
real meaning of ^ubstance, as applied to liiatter, is the point 
of corumiinity of all ttialerial the most highly geneffal- 

izetl laot respecting them ; otherwise expressed by liesistaiice, 
Inertia, Moineutnm, the Mechanical property of matter. The 
meaning of Subsiance as ap])lied to Mind is the most highly 
gciKii-jilizcd pro})oi*( y or properties of mind — the facts wherein 
all minds agree on comparison, and which caused them to 
receive the common designation Mind, as u[)i>oscd to not-mind, 
oi’ matter. These gcnioralizod points of (jommunity a.re 
tVicli Tig, Volition, and J n tell eel, the thn.'e facts attaching io 
various dogree.s to whatever is accounted Mind. 

Tfie nature of Belief applied io the eontromr^j reflect- 
ing the origin of Knowledge, 

17 . Thorc is a natural tendency to believe much more 
than vve hav(i any experience of. 

The primitive disposition of the mind as regards belief is 
to suppose that whatever is vvill continue, that what exists 
here and now, exists everywhere and at all times. This in- 
born credulity is checked and abr)dg(3d by our experience ; 
we soon discover tliat we liavi* been assuming too much ; and 
by degrees we abate our confidence and adapt out views to 
the reality of things. 

The following ai’e common examples of the ten(leliC 3 ^ Be- 
fore experience, we believe that as we feel now, we shall 
always feel ; that other people feel as we do ; that what hap- 
pens to us ha})pens to all ; tliat whatewer any one 'tells us is 
true. By the natural impetuosity of the mind, wo form these 
assurances ; experience did not cyeate them, but rather mode- 
rates and checks them. ^ ^ 

That we should treat any partial experience as universal, 
being thus a consequence of blind instinctive forwardness, is 
no proaf of what really happens in natui‘c. As we.are so liable 
to extend our assertions beyond the facts, we should be par- 
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ticularly on our guard against universal declarations. This is 
one of the weaknesses of human nature, and a leading source 
of fcdlacy and error. 

To make the applioaiion to the particular case of causation. 
We are very ready to 1‘all into statements as to the universality 
of cause and effect ; but so we do with many other things, 
where we find ourselves utterly wrong. The real evidence of 
the Law of Causation must be something different from our 
being disposed to believe it 

Nothing can be ajjhTmed as true, except or the warrant of 

experience. 

18. As the iialural disposition to believe carries ns into 
falsehood, we must, notwithstanding our instincts, cling to 
experience as tlie only siamhird of truth. 

This inevitably follows from the niiture and sources of 
Belief. Even tin; siippoH.ers of innate principles, at the pre- 
sent day, admit that these principles eaumjt arise except along 
with the actual things ; a qualification that subjects the innate 
notions as comjdetely to the measure of exptuaeiici^, as if iliere 
was nothiilg inimie about them. Our intuition of Cause is 
supposed to show itself only when we have observed a number 
of examples of cause and effect; it is, therefore, involved and 
implicated with our experience t.o such a degrt^o as to be 
deprived of an indeiiendcut standing. Tlicre is no means of 
discovering what the intuitions would dictate of themselves. 
For all purposes of logical certainty, therefore, they must be 
put out of account ; regard must be hiid solely to observation, 
and experience. 

t 

Oar Knmotedge is Limited by our Sensibilities. 

19. Wo are able to know what things affect our various 
sensibilities, or what may be compounded of these; and 
our knowledge extends no farther. 

We have a certain number of* sensibilities, namely, in the 
Senses (Passive), and in the Muscles (Active) ; and when 
any of these is affected we have knowledge or experience ; 
we know sights, sounds, touches, t^stes, smells, and varioni- 
organic afleclions , we know resistance and movement. 
We know various emotional states, love, anger, fear, &c. 
We have many experiences from the discrimination and 
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the agreement of our various states. In these, we have 
our alphabet of the knowable. We can then combine a num- 
ber of primitive feelings into a constructive aggregate^ as 
when we attain to the idea of an orange, or of a man, 
or of the entire globe. But we cannot by any eflFort pass 
out of the compass of these primitive sensibilities. Supposing 
tlTe universe to contain powers and properties that do not im- 
press ong or other of our senses, as at present constituted, we 
can never by any means bo made cognisant of such j)roporties. 

On this ground tlje notion of a Substance distinct from all 
attributes is a thing unknowable- We can know body b^^its 
sensible pi-o|iortics, and mind by our conscious feelings, 
thoughts, and volitions; and we can know nothing beyond. 

FIRST PRIlVCIPLKS OF LOGIC. 

20. In Logic, there are certain general principles, consti- 
tuting it a science properly so called, and lying at the 
foundiitiou of its practical rales and methods. 

Those pi*jnciplos are variousi}'' ex{)rcssod. They are termed 
Laws of Thouglit, and fnndarnonlal Axioms of Reasoning. 
From embracing tlieso higliosl of all goueralities, wliich pene- 
trate into every science, and from laying down rules on sclen- 
titie inctlK)d, Logic has been designated ‘ scientia scientiarum* 
— the seienct‘ that cnmprebemls all sc ion cos- 

Tlj(i Firsts Lh'inoiphx-j may he arranged tlius : — 

I. T\w Principle of CoNSiS 'EXCr, or Necessary Truth. 

II. The Princi]dcs of DkpuOTION. 

III. The Princi])le of Induction. 

/. — Principle, of Comiafency — Necessary Truth, 

21. I^ is a fundamental requisite of reasoning, as well as 
of communication by jj?j)pecli, that what is affirmed in one 
form of words shall be affirnif?d in another. 

Language often contains equivalent expressions for the same 
fact. There are synonymous names as ‘round,’ ‘circular;’ a 
round thing is the same as a circular thing. ‘ Matter is heavy,’ 
‘ matter gravitates’ are the same fiict in different words ; if the 
one is tiaie, so is the otKer, bjj virtue* of mere consistency. 
Again, there are forms tiiat enable us to affirm many separate 
facts in one sweeping statement ; instead ol' affirming in detail, 
Jlorcary moves in an ellipse, Venus moves in an* ellipse, Ac., 
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we can put forth the one condensed affirmation — all the planets 
have elliptic orbits. Having advanced this general statement, 
w(f are required by consistency to maintain each separate 
particular, the orbit of Saturn is elliptical, and so on. 

It is obvious that without this consistency, there could be 
no intelligent communication between one human being 
another. Unless the atlirnicr adheres to his aflirmation, how- 
ever he may vary the language, no one can divine what he 
menus ; thei'e is no possibility of discussion or reasoning. 

To these sclf-consiste.it, although variously worded, iiffinna- 
lions is applied the description ‘Necessary Truth.’ ‘All luattor 
IS heavy, therefore any iine piece of niiitler is heavy ’ is called 
u 'iuwmry infei-ence. A Tn(*re exact designation would be 
an 'irpuvateut^ hvpliraied^ or seU-CiniaiMeuI assertion. 

1 ’here is a vital contrast bei woen passing from one form to 
aiKuJier fo>mi of exj)ressiiig the sauKj fact, and ])assing from 
01)0 fact to another distinct fact. When ve say — because both 
A and B are mortal, therefore, A is mortal —we merely repeat 
ourselves; when wo say, because A is nio)*tal, therefore B is 
mortal — we make the allirmat ion of one fact, the ground of an 
afhrrnatioii of a different fact. In order to the one leap, wo 
need onl3i to know ibe meaning of janguage; in o»‘der to tho 
other, we must coiiHult the faets of the world. 

The supposition has been advanced that truths of implica- 
tion or cfnisistency, inajiprupriately called ‘ Necessary,’ are 
drawn out from their e(£uivaleiifc statejuenis by n peculiar 
innate power of the ininrl, distinct from the powers of observing 
tlic‘ order of nature ; that without a s|)ecial instinct they could 
not be evolved, nor re[»osed in with tlio absolute crcalence that 
we give to them. There are no suilicient grounds for the sup- 
position. Wewslionld be disposed to consistency of statement, 
without any special instinct. The impossibility of carrying on 
intercourse by language, on any otlici* footing, coinpclfi us to 
be consistent in our statements ; at ie^st up to a certain [joint, 
for we are not always so. There is no instinct needed but tlie 
broad instinct of self-preservation ; were it not for this we 
should probably care very little about observing the conditions 
of necessary truth. If we could* go on as well by maintaining 
an opinion in one form of words, wdiile denying it in another, 
there appears to be uotbiiig in our mental constitution that 
would secure us agaitist conlyadictilig ourselves. Our facul- 
ties as laid down *by those philosophers that derive all our 
knowledge from experience alone, taken together wii;h our 
practical necessities, seem quite sufficient to make os ad-» 
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here to our btateiuents under all variety ot forms and expres- 
sions.* 

22. There are certain maxims of Consistency known by 
the title ‘ Laws of Thought they are the principles of 

Identity, ConUradictwa, and Exdvded Middle. 

• * 

The principle of Identity is given in the form “ A is A **; a 
thing is what it is ; man is man. According to Plato, “ The 
Idea is equal to itself.” 

Properly speaking this is not the case contemplated under 
the principle of Cdnsistency ; it is aot the same lact in other 
language, but the same fact in the same language. That the 
same meaning expressed by the same word or words, is the 
same, would appear to be an utter superfluity of affirmation ; 
what we want to be guarded against is mistaking the same 
fact in a dilfei'enb form of language. 

This obvious criticism is evaded by giving the law an inter- 
pretation that suj^poses difference in the statement- The 
meaning is said to be that the thing A, although differently 
worded, is still A; which is merely an awkward way of stating 
the general maxim of Consistency. A equals, or includeKS, 
a, b, c, d, &c., then we may say, in slightly diflerentf words, A 
is equal to tJio whole series of what it inoliides ; a whole is the 
sum of its parts ; a oompiex attribute is the aggregate of the 
coruponent attributes. 

Tlie Principle of Contradiction, * The same thing cannot be 
A and uot-A this room cannot be both hot and not-hot, that 
is, cold. Consistency requires that when we affirm a definite 
fact, we do not at the same tim(» deny it ; having made an 
assertion, we are to abide by that. The principle maybe carried 
one step farther, Ily the law of Relativity, efery thing that 
can be thought of, every affirmation that can be made, has an 
opposite or counter notion or affirmation ; to the thing that 
we call a ‘ straight’ line<i there corresponds a negative or oppo- 
site called a ‘bent’ or crooked line. Now thorough-going 

consistency requires that wlien we affirm a certain thing to be 

• 

* Only some of the a philosophers, as Leibnitz, contend for the 

existence of an intuitive faculty in order to apprehend these judgments of 
mere consistency. Kant, and others aftbr him, confine the characteristics 
of necessity, and of intuitive o|tgin, to ceitain judgments, where 

the two things given are distinct, and nftt mutually unplicated facts. 1 < was 
the peculiarity of Kant to maintain that there are such synthetic judgments 
a priori ^transcending our actual experience : he instaucedj in particular, 
Jthe proposition that * two straight lines cannot enclose a space.’ 
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a Rtraight line, we must be prepared also to deny -that it isT a 
bent line ; when we call this man wise, we must also deny that 
he IB foolish. This is an equivalent form that plays a great 
part in Logic. Viewed thus, the Law of Contradiction has a 
pregnant meaning, which can hardly be said of the Law of 
Identity. 

The Principle of Excluded Middle* * A thing must either be or 
not be *of contradictories one must be true, and the other false.’ 

This law grew out of the distinction of propositions into 
those of total, or universal, and those of partial or particular 
quantity — all mon and some raeu.* Wheq a proposition of 
unfvcrsal quantity is opposed by one of particular quantity, 
the opposition is not thorough-going ; there is not a perfect 
and entire contrariety. Perfect contrariety is between, ‘ all men 
are mortal ’ and ‘ wo men are mortal partial or incomplete con- 
trariety is ‘ all men are mortal,’ ‘ ^ome men are not mortal 
and ‘ no men are mortal,’ ‘ some men are mortal.’ Between 
this last species of opposition, there is no middle affirmation ; 
if one is not true, if it is not true that all men are mortal, then 
it must be true that some men are not mortal ; we have no 
third alternative. But in the thorough-going contrariety — 

‘ all diamonds are precious,’ * no diamonds are precious,’ there 
is a niidole ground of compromise ; the fact may be that some 
diamonds are precious and some not. Thus, the Law of 
Excluded Middle is an incident of partial or incomplete con- 
trariety. It was enunciated by Aristotle as following from the 
classification of propositions according to quantity. It is too 
much honoured by the dignity of a primary law of thought. 

The Principle of Consistency, inadequately rendered by these 
Laws of Thought, may be assigned as the basis of the logical 
department entitled ‘Immediate Inference’ (as apposed to 
Mediate Inference or Syllogism), ‘ Inferences improperly so 
called,’ ‘ Equivalent Propositional Forms.’ Whatever be the 
general designation, the details are fully agreed upon ; the 
docstrine of the Conversion of Propositions is one of the leading 
topics. 

• First Principles of Deduction. 

23. In Deduction, there is the application of a general 
pioposition to a particular- case coining under it. 

The following ista deductifin : — ‘^ill arsenic is poison ; now 
this substance is arsenic ; therefore, this substance is poison.* 
This is something more than consistency, implicaSliout or 
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a uivalence of phraseology. There would be equivalenoe of 
Irmation in saying ' all arsenic is poison ; therefore^ same 
arsenic is poison.’ In the present case, however, we have 
another step to take ; we need a second and distinct assertion, 
* this substance is arsenic,’ before we can conclude, * this suh^ 
stance is poison. Instead of deriving an affirmation from a 
prior affirmation, by change of language, we derive an affirma- 
tion froni two prior affirmations ; and these have to be related 
one to another in a proper form, in order that we may draw 
the conclusion. 

This process is* called Mediate Inference; there being an 
intermediate link or stepping-stone between the primary pTro- 
position and the conclusion. We cannot, by mere Consistency, 
resolve * All arsenic is poison ’ into ‘ the substance in this 
bottle is poison;’ ‘no matter is destructible,’ into ‘no ether 
is destructible ’ ; there is in both cases a missing link. Until 
we show that the substance in the bottle is arsenic, and that 
ether is matter, we cannot draw the special conclusions above 
given. 

24. The Axiom, or First Principle, at the basis of De- 
duction, is expressed in a variety of forms, ^hich are 
reducible substantially to two : — 

{!.) Whatever is true of a whole class is true of what can 
'be brought under the class. 

(2.) Things co-existing with the same thing co-exist with 
'One another. 

There are corresponding forms for negative reasoning. 

The first form is the one suitable to the exposition of the 
syllogism. It sets forth the deductive type of reasoning, as 
consisting of a general principle brought to bear upon* a case 
•or cases, found to come under it. 

The second form can be shown to be equivalent to the first. 
It has the advantage of making prominent the mediate charac- 
ter of deductive inference, so as to contrast it with immediate 
inference, or mere identical propositions under the Law of 
Consistency. Two things not known in themsefves to co- 
exist^ are shown to co-exist by each co-existing with some third 
thing. Mere consistency will not include this case. ' The 
principle is admitted as ij^oon as it is understood ; but solely 
because each one’s experience bears it outi 

The obverse forms, for negative reasoning, are — (1) What 
is denied of a whole class is denied of whatever can be 
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broQght nnder tJbe class ; (2) One thing co-existing widi a 
second thing, witli which second thing a third thing does not 
co-exist, is not co-existent with that third thing. 

25. The Axioms of Deduction suppose the Uniformity 
of Nature. 

This IS obvious, if the axioms are based on experience. .We 
liavo obseived, in a large number of instances, that things coin- 
ciding with the same thing coincide with one another ; but 
we have not observed it in all instances ; we have not observed 
it in whaD took place before we were bom. in what is beyond 
oar reach, or in what is still to happen, xet, from the cases 
we have observed, we do not hesitate to extend the principle 
to the unobserved cases. We thus assume that ‘nature is 
uniform ; ’ that wliat we find to-day, all ciroumstanoes being 
the same, we shall find to-morrow. 

Again, we may deny that the axioms are experimental, and 
call them intuitive. The case is not altered. The intuition 
still supposes nature’s uniformity; the thing intuitively con- 
ceived and believed is not true, unless nature be uniform. 
Tims, on cither supposition as to our knowledge of the Logical 
(and Mathematical) Axioms, the truth, still deeper, and more 
comprohbusive, is that nature is uniform. The so-called 
axioms, therefore, are not ultimate principles ; they are only 
secondary, proximate, or derivative ; they proceed from a stem 
bearing other branches besides them. If they are true, more is 
true The wider principle will next be stated, for the sake of 
its other consequences. 

Firsi Pr%nc%pU of Induction. 

26. When we inter from a fact known, to another un- 
known, we ifiake a real inference, for which there must be 
some guarantee. 

The sole guarantee is the Uniformity of Nature. 

Putting a piece of wood into the fire and seeing it consumed, 
wc infer that another piece will be consumed in like manner. 
This is to take for granted that yrhat has happened will, in the 
same circumstances, happen *again; in other words, that 
Nature I's Uniform. 

The Uniformities of Nature fall under (1) UniformitieB of 
Co-existence, and Jf!) Unifosmiij M Saocession. It is a uni- 
formity of Co-existenoe that ‘inert matter gravitates,’ that 
the distinctive properly of matter called ‘ Inerinessi is asso- 



FIKST PKll^ClPLBS OF liOGia 


dated, through all nature at all times, with the property of 
weight or Gravitation. 

The evidence for Uniformities of Go-existonce is special 
observation of each separate aniformitj. From seeing two 
things coupled together in a few instances, we cannot presume 
that they are always coupled together ; we must observe the 
coupling in various times, places, and circumstances. If, after 
a sufficient search, we find no single contradictory instance, 
we affirm^the union to prevail through all nature. 

27. [n Uniformities of Succession, there has been dis- 
covered a law of* Uniformity that shortens the labour of 
enquiry in this department. It is called the Law of Cause 
and Effect, or Causation. We may express it thus : — 

' Every event is uniformly preceded by some other event 
' To every event there is some antecedent, which happening, 
it will happen.’ 

To say that ‘ Every effect must have a cause,’ is begging the 
question ; the word cause implies an effect, and the word 
effect implies a cause. Tlie correct mode of expression is, ‘ To 
every event there corresponds a prior event, which happeniiig, 
it will happen ; and which failing, it will not happen.’ ‘ The 
antecedent may be, and often is, a whole assemblage of circum- 
stances; as in the case of Health, an effect depending on 
many conditions. 

Since there are effects produced by a plurality of Causes, the 
principle of Unifoiinity is limited and qualified by that circum- 
stance. Thus, Death may be caused by starvation, by a 
violent blow, by poison, &c. It is therefore proper to say 
that given any of these conditions in sufficient amount, death 
will follow ; but the occurrence of death does hot prove that 
there has been starvation ; it proves only that one of the 
producing agencies has been present. In the Inductive 
enquiry into nature, all the causes that may produce each 
effect are sought out. 

From the Law of Causation, we deduce consequences such 
as these : — ‘ If the cause be abs^ent, the effect will be absent’ — 
* cessante cansa, cessat et effectus,’ * If the cause be present 
the effect will be present,’ ‘Whatever agent cannot be 
removed without the cessation of the effept, must be the cause 
or part of the cause,’ ‘Whatever agents can be removed 
without the cessation of the effect is not the cause,’ ‘The 
cause amid effect vary proportionately ’ 
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These varions aspects or implications of the Latnr of Causa- 
tion are the maxims serving to eliminate and to prove canse 
and effect in the phenomena of nature. 

28 . The Law of Uniform Causation appears in a form 
still more pregnant with consequences, namely, the Law of 
the Persistence, Conservation, Correlation, or Equivalence 
of Force. 

This is a generalization only* recently effected. 

Galileo and Newton 'nay be considered as having established 
the Law of the Persistence or Conservation of Mechanical 
Force, that is, force applied to matter in masses. If one biJl 
strikes another and puts it in motion, the force imparted to 
the second is exactly what is lost to the first. 

Lavoisier established the persistence of ponderable matter, 
showing that no atom of matter could be destroyed, and none 
created. In burning and in evaporation, the particles merely 
change their positions ; they do not abandon their material 
properties of inertia and gravitj. 

In the present day, evidence has been obtained to show that 
other forces besides mechanical force, namely, Heat, Chemical 
Force, IJlectrioity, Nerve Force, have the same numerical 
persistence ; they can neither be created nor destroyed ; 
They can, however, be mutually converted, at a definite rate. 
Heal can give birth to Mechanical Force; Chemical Force can 
evolve Heat ; Electricity is convertible into all the other 
inodes. In this conversion, nothing is lost, and nothing is 
created ; when heat becomes a mechanical prime mover in the 
steam engine, it disappears as heat. When mechanical force 
is seemingly destroyed, as when a cannon ball spends itself on 
an unyielding, mass of stone, the whole momentum of the ball 
is transformed into heat; at the place of encounter, both the 
ball and the stone are raised in temperature, exactly in propor- 
tion to the momentum arrested. 

This great law of the quantitative* persistence of Force, or 
Momentum, deserves an eminent place in the Inductive Logic. 
It encoiqpi^f^seB and pervades all the natural sciences, each 
one of which is but a partial development of it. 

* WATURK AND CLASSIFICATION OF KNOWLEDGE. 

29. Knowledge fs made up affirmations respecting 
the order of the world. These affirmations are the subject 
of Belief, of which the ultimate ciiterion is Action.* 
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Twice two is foar ; the sun rises and sets ; nnsupportod 
bodies fall to the ground ; heat causes water to boil ; animal 
bodies are nourished by food and air ; harmony is agreeable 
to the mind : — are affirmations, or Knowledge, respecting the 
universe. We believe them, and show our belief by acting on 
. them. When we desire water to boil, we apply heat ; which 
is our belief of the affirmation. 

30. The first requisite of Knowledge is that it shall be 
true. 

An Affirmation ik true when, on actual trial, it correspoiuls 
to the fact. This is the direct proof. Indirectly, we may 
test the truth of affirmations by comparing one with another. 
Wherever there is contradiction, there must be falsehood. 

31. Knowledge is either Particular or General. 

An Affirmation respecting a certain individual thing, as 
* this house is stable,’ * Cmsar was brave,’ ‘ a certain patient 
will not recover’ — ^is a particular or individual affirmation; 
it is limited to one subject. An affirmation respecting a whole 
class or species of things — as * an erection is stable when the 
line of the centre of gravity falls within the base ’ ; ‘all great 
generals are brave ’ ; ‘ the stiffening of the limbs is a sign of 
death ’ ; — are general affirmations ; they extend to instances 
beyond number. 

32. Owing to the frequent recurrence of tlie same things 
and the same processes, we can attain to numerous genera- 
lities. 

If every individual thing in nature were throughout unique, 
resembling no other thing, each would need a law to itself. 
If, inscead of a common substance * Water ’ in all seas, rivers, 
and fountains, there were a thousand different substances, we 
should have to multiply affirmations accordingly. If, instead 
of the sixty-three elementary bodies known to us at present, 
the globe were made np of six thousand elements with their 
compounds, there would bo a ‘^eat increase in the bulk of our 
knowledge. If instead of sixty-three, there had been six, we 
should have been able to comprehend all physical knowledge 
in comparatively few affiripations. • 

« 

. ' 3H, It is desirable w attain knowledge in the highest 
possible degree of generaZity. 
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The reason is obyious. A general affirmation is a gi*eat 
many particular affirmations in one. It is a vasfc economy of 
the human understanding. A general law places us at a 
commanding height, where, by one glance, we can survey a 
wide array of facts. The law of GJravity, the law of the Per- 
sistence of Force, the law of Definite Proportions in Chemistry, 
the law of Relativity in Mind, — severally comprehend thdn- 
sands of individual affirmations. 

34. The perfect form of knowledge is Science. 

The peculiarities of Science are these : — 

1. It employs special means and appliances to render 
knowledge true. 

The uninstrncted man is apt to make affirmations without 
taking the trouble to test them. The scientific man, on the 
other hand, not only avails himself of the common means of 
proof, but employs an expi'ess machinery for testing all the 
knowledge in his own department. This machinery is to a 
certain extent common to all knowledge, and all science ; and 
to a certain extent, it is special to each science. The common 
machinery is embraced in Logic. 

35. II! Knowledge, in the form of Science, is made as 
general as possible. 

Science does not i^efuse individual facts, provided they are 
true ; on the contrary, it collects as many such facts as pos- 
sible. But considering the enormoua sweep and vantage 
ground of generalized facts, science pushes the generalizing 
process to the utmost limits. A few isolated facts carefully 
ascertained to be true, would be valuable in themselves, bnt 
they would uqt constitute a science. 

36. III. A Science embraces a distinct department of 

the world, or groups together facts and generalities that 
are of a kindred sort. • 

It appears, on investigation, that thu operations of the world 
are different in their nature, and need to be differently studied. 
The forces that maintain the motions of the heavenly bodies, 
are ^different from combustion, magnetism, or vegetable and 
animal growth. The functions of the mind scarcely resemble 
anything else. Hence the affirmations or truths respecting 
the world fall into' distinet departments ; and there is an evi- 
dent propriety in observing the distinction, and in classing 
kindred facts together. To class together facts afjout the 
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plniiets, and facts about the human mind, could oulj perplex the^ 
understanding. 

37. IV. A Science has a certain order or arrangement of 
topics, suitable to its ends in gathering, in verifying, and in 
communicating knowledge. 

Besides bringing together the facts and generalities relative 
to each phenomena, a science must present its 

materials in a fitting arrangement. 

This arrangement varies in the different sciences. Still, in 
all of them, attention must be given to the following pointy — 

(1) To proceed from the more easily, to the less easily 
known. If any fact or generality depends upon or presup- 
poses another, that other should be stated first in order. 

(2) Whatever is requisite for proving any doctrine should 
precede what is to be proved. In concatenated or deductive 
sciences, like geometry, each affirmation depends upon some 
that go before ; and the evolution is thus inetbodical and sys- 
tematic. 

(3) The meanings of all terms should be distinctly given 

before they are made use of. It is usual to commence with 
the definitions of leading terms, • 

38. The classification of the Sciences is in accordance 
with the foregoing views. In the first place, it follows the 
division of nature into departments, and in the second 
place, it follows thei order of relative simplicity and of 
mutual' dependence in those departments. 

If each different process of nature were entirely separate 
fi'om the others, there would be no special order of the sciences. 
But the distinct powers — gravity, beat, animal growth, mind, 
&c: , are to a great degree intermingled in their workings. 
Moreover, all phenomena whatever are subject to laws of 
Quautit^f, and these can be studied apart from any one class of 
things ; hence, such laws are a preparation for* all the depart- 
ments. Nor is this the only way that one science paves the way 
for another. Accordingly, there is, among the several sciences, 
an order of dependence that,* to a certain degree, determines 
their succession to the learner, and their gradual evolution 
under the hands of scientific enquiVers. 

39. The Sciences art ^ther Abstract ar Concrete. 

The Science of Mathematics, which treats of quantity^ with- 
out rcfrtTing to any particular kind of quantity, as length, 



ORDER OF THE SCIENOES, 


25 


weighty heat, &c., is called an Abstract Science. With one 
exception, it is the most abstract of all the Sciences ; the pro- 
perties treated of are the most general of all properties ; and 
they are discnssed in the highest degree of separation from 
concurring attributes. 

On the other hand, Zoology, which classifies and describes 
one great department of actual or concrete things — the wRole 
Animal Kingdom — is a Concrete Science. . 

The science that, in point of abstractness, rivals Mathema- 
tics is Logic itself. The First Principles of Logic, as above 
lajd down, including the law of Consistency^ the law of Deduc- 
tion, the law of Uniformity, are paramount over every 
science ; they are wider than even the laws of quantity. 

Next to quantity, the most general attribute of natural 
things is motion- All material bodies may pass into motion — 
motion in mass (molar movement) or motion in molecule 
(molecular movement) or both. Now the laws of motion may 
b(^ laid down without reference to any particular objects 
Hence there may be an abstract science of Motion, for which 
the name might be Abstract, Theoretical, or Rational 
Mechanics ; the designation now accepted is ‘ Kinematics.’ 
The principles of motion, as applied to actual bodies — solids, 
liquids, and gases — constitute the departments of Concrete 
Mechanics, which have appropriate names. 

The Abstract is also the simple, the concrete is usually the com^ 
plex, Wlieii what is true of the Abstract is not also true of the 
concrete, the reason is an incident and not a necessity. What is 
true in the Abstract really means truth in the concrete ; the 
abstract is merely a name for the concrete under agreement. A 
law true in the abstract would be a contradiction, if it were not 
true in the concrete also. But in the concrete, there may be 
counteracting * forces, so that the real point is to contrast a 
power working alone with a power working in company. The 
abstract law of motion — the persistence of a body in its present 
state, fails in the concrete, because o/ friction, or of opposing 
chstocles; the tendency to persist is compounded with other 
influences, and we have to calculate the result of the composition. 
8elf-inter^6t working alone would have certain consequences ; as 
»n element of a compowd, it i^ no longer accountable for the 
whole effect. 

The Abstract Sciences properly precede the corresponding Con- 
crete Sciences. * ' 

40. For the purposes, of* the present day, the Sciences 
may be classified as follows : — I. Logic, IL Mathematics, 
TIT. Mechanics or Mechanical Physics, IV. Molecufar Phyr- 
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sics, V. Chemistry, VI. Biology, VIJ. Psychology. In 
every one of these, there is a distinct department of pheno- 
mena ; taken together, they comprehend all known pheno- 
mena ; and the order indicated is the order from simple to 
complex, and from independent to dependent, marking the 
order of study and of evolution, 

I. LoGig embraces, as has been seen, the most fundamental 
and universal of »J1 principles — Consistency, Deduction, and 
Uniformity. It reposes upon nothing more fundamental than 
itself, and it gives foundation to all the other sciences. There 
can be no science without assuming all the data of Logic, 
whether avowedly or not. 

II. Mathematics is the abstract science of Quantity, and the 
laws of Quantity, in every possible combination. 

in. Mechanics, or Mechanical Physics, or Mechanical 
Philosophy.^ is the science of Motion, as regards bodies in 
inasSy and of Force, which is the momentum of moving masses. 
There is an abstract or theoretical department (Kinematics), 
comprising all the laws of the Equilibrium, and of the Move- 
ments, of mutter in mass, without reference to any special 
class of things. The Concrete applications of il^ese laws 
embrace Astronomy, or the Celestial Motions, the kindred 
subject of Falling Bodies on the Earth, Statics, Hydrostatics, 
Dynamics, Hydrodynamics, Acoustics. 

IV. Molecular Physics refers to the molecular movements 
and arrangements of material bodies. It comprises the Mole- 
cular Cohesions and Adhesions, as operative in the structure 
of Solids, Liquids, an(^ Gases ; Heat ; Light ; Electricity. 

V. Chemistry is a continuation of Molecular Physics, having 
more especial reference to the Combinations aqd Decomposi- 
tions, named chemical, and characterised by groat accompanying 
changes of properties. 

The branch of Science, long known as Natural Philosophy, 
comprises both Mechanichl Physics and Molecular Physics, but 
excludes t'hemistry. An equally, if not more, suitable arrange- 
ment would be to treat Chemistry as a part of ^Molecular 
Physics ; into which it shades hy imperceptible gradation. In 
point of fact, Chemical action is inseparably implicated with 
Heat and with Electricity, although these subjects can be, in 
exposition, detached from jDbemistry. 

Mechanical Physics and Moleculai* Physics, taken together, 
exhaust^ all the fundamental aspects of the great doctrine of 
the Persistence, Conservation, or Correlation of Force. 
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YL Biology entera upon an entirely new field of pheno- 
mena, the phenomena of Life, or of Living Bodies, involving 
an organised stmcture, with perpetual evolntiou and repro- 
duction, This science is posterior to the foregoing, inasmuch 
as living bodies come under all the laws of Mechanical and of 
Molecular Physics, in addition to their own specific laws as 
living bodies, ^ 

Biology is divided into Vegetable and Animal Biology ; the 
one exhausting the structure, classification, and description of 
Plants, the other referring to Animals. Botany, Zoology, 
Human Anatomy and Physiology, are tha eonci'ete depart- 
ments of Biology, and its leading divisions for study. There 
can scarcely be such a science as Abstract Biology ; the laws 
of life cannot be given in separation from living vegetables and 
animals. The nearest approach to a division into Abstract 
and Concrete, is the distinction between Pliysiology—Vegetable 
and Animal — on the one hand, and the classification and de- 
tailed description of Plants and of Animals on the other. 

YIL Psychology, or the Science of Mind, is a unique de- 
partment of natural phenomena. Its terminal position in the 
order of the Sciences is owing to two circumstances. In the 
first place,! it is a subject of great complication, aggravated by 
an especial amount of coiTupting bias. Hence the student 
does well to come prepared with a scientific discipline, such 
as is best fumibhed in the previously enumerated sciences. 
Secondly, although the mind proper — the subjective consciou^- 
ness — is a unique subject, yet a material organism is allied 
with it throughout, and therefore should be known as so allied. 
Now the material organism falls under the last part of Biology^ 
namely Human Physiology. 

These seven .branches contain the laws of every known pro- 
cess in the world, whether of matter or of mind ; and set forth 
those laws in the order suitable for studying and comprehend- 
ing them to the greatest possible advantage. No phenomenon 
can be strange to any one thoroughly conversant with those 
subjects. Properly speaking, the laws of the phenomena might 
be comprehended under four heads : — Molar Mechanics, Mole- 
cular Mechanics (or Physics), Biology, Psychology. Logic 
and Mathematics are merely aids to the better comprehension 
of the actual things. 

Astronomy was detached, bj Augu^^te Comte, from its usual 
position under Mechanics, and made one of the primary depart- 
ments. His reason was that it deals with the great fact Gravity 
— a distinct Aud specific phenomenon, nnliko everything eUe^ 
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and capable of being developed apart, merely with the aid of 
Mathematics and abstract Mechanics. Althongh the position 
thus given to the sabject may be thought unnecessarily pro- 
minent^ yet the reason contains an undoubted and Iiighry illus- 
trative fact. The gravitating action is peculiar and distinct ; 
it operates in the celestial bodies uncomplicated with any other 
actions, giving Astronomy a character of remarkable simpli- 
city as regards the forces at work. 

41. The Concrete Departments include various additional 
subjects — as Meteorology, Mineralogy, Geology, Geography, 
— no one of wfiich involves iJiy operation but what is 
expounded in the Fundamental or Departmental Sciences. 

In eacli of these branches, a certain group of locally allied 
plienomeim is separated for special study. Meteorology, treats 
of the Atmoaphei^e, all whose phenomena are regulated by 
the laws of Mechanical and of Molecular Physics, The same 
may be said of Mineralogy ; there is no natural agent at work 
in thu formation of minerals, but what is di^scribed in the 
fandameiiial departments last named. The special aim of the 
subject is to provide a systematic mode of classifying and 
describing mineral bodies, so lhat they may be recognised and 
understood. Geology involves Biology, in addition to Physics ; 
its locality is the crust of the globe, so far as accessible. 6reo- 
graphy is the science of the Earth’s surface — and is, like the 
two foregoing, a descriptive science, but containing no new 
lews of phenomena. 

Among Concrete Sciences related more particularly to 
mind, we may class the Science of Society, Politics, or Sociology, 
which applies the laws of Mind to human beings aggregated 
in Society. Another example is Philology, of the theory of 
Universal Language, together with the Classification of the 
Languages now or formerly spoken. 

r 

4li. We have not yet exhausted the branches of know- 
ledgti designated Sciences. There remain the Practical 
SCIKNCER. 

The final end of ail knowledge is Practice, or the guidance 
of conduct. There are numerous departments of practice, 
according to the needs 6f human beings.,; and every one of 
these reposes upon knowledge more or less accurate. Another 
name for practice is Art. 
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Now, according to the qaality of the knowledge at ooni- 
xnand, Art may be empirical or it may be scientific. An 
empirical art proceeds solely upon the knowledge gained in 
the exercise of the art itself. All arts were empirical before 
science began ; as for example, Agricnlture, Navigation, and 
Metallurgy. There are still some empirical arts, as the greater 
part of Medicine. * 

Art becomes scientific, when science is brought ^to bear 
upon it Navigation is a remarkable instance ; being aided 
by Mathematics, Mecbanios, Astronomy, Optics, and Meteoro- 
logy. Engineering, Building, Machinery, TJyeing, and the 
range of Mauulactures generally, are arts founded on Science, 
and may be called Scientific Arts, or Practical Sciences. 
Another group (connected more with mind), includes Ethics, 
Logic (in its practical aspect), -Esthetics, Bhetoric, Grammar, 
Education, Politics, Jurisprudence, Law, Political Economy. 

Several of the subjects last named miglit be viewed either 
as Theoretical Concrete Sciences, or as Practical Sciences. 
This would depend upon whether they were constructed most 
upon the one type or upon the other. Thus, Politics might be 
arranged as a methodical body of political doctrines consecu- 
tively evolyed from primary truths or data, like Mechanics, 
Cliemistry, or i Psychology, h might also be arianged with a 
predominant regard to the political end, and might take thtj 
form of a series of maxims or directions lor the art of govern- 
ment, more or less supported by scientific doctrines and 
general reasonings. A similar remark -applies to Politicfil 
Economy, Jurisprudence, and Ethics. 

43. lu a Practical Science, the knowledge is selected and 
arranged purely with reference to the object in view. The 
definition of a Practical Science is its End. 

This makes a great difference as respects choice of topics, 
between a Theoretical Science (Abstract or Concrete) and a 
Practical Science. In the firsts the knowledge imparted per- 
tains exclusively to one department of natural phenomena — 
Motion, Lite, Mind, &c. ' in the* second, the knowledge is 
selected from one or more theoretical sciences, and iSiet forth in 
the order suited to the end ir view. In a theoretical science 
we obtain, in the most succinct and intelligible shape, the en* 
tire body of existing information relating to one group of 
kindred phenomena ; the knowledge being applicable to 
several arts, but not specially applied to any. In a prUctical 
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ficiencei the information oonvejed is kept in subservienoe to 
the purpose of the art, 

Thai the definition of a Practical Science is its End, was a 
point greatly insisted upon in the Aristotelian treatises. Thus, in 
Ethics, we have to ascertain first the telos^ the ethical end ; on 
which turns the chief differences of opinion on the sabject. 
Stogie, in so far as being a theoretical science, is defined by its 
natural department ; as a practical science, or an art (whether 
empirical or scientific), it must be defined by its end. (See 
also Appendix A, and bidnctive Logic, Book III.) 

« 

DIFFERKNl' VIEWS OF THE DEFINITION OR PROVINCE t)F 

LOGIC. 

44. Logic has bc^eii termed (I.) the Art of Reasoning 
and (II.) tlie Ait and Science of Reasoning. 

The fir«^Ti is Aldrich’s definition ; the second is Wbately’s 
amendment. In botli forms, there is an admission of the 
practical character of Logic ; in the second foi*m, the practice 
IB said to be fouu<Ied on Science ; in other words, Logic is a 
Practical Science. 

45. The term ‘ Reasoning* is insufficient, as 'being, first 
susceptible of more than one interpretation, and, secondly 
too narrow for the admitted scope of Logic. 

Reasoning may mean Deduction solely, or it may mean 
luierence as a whole, which is Deduction together with Induc- 
tion, In the narrower acceptation. Logic would be confined 
to Deductive Reasoning, or Syllogism ; in the wider accepta- 
tion, it comprises Induction also. The narrower meaning has 
been the most usual in Logical treatises, buC in scarcely any 
one is it consistently adhered to. Either under thn title of 
Induction, or as Ajiplied Logic, matters pertaining to Induction 
Iiave been introduced, by Whately, Hamilton, Thomson, and 
others. 

Again, taken in its widest sense, the term Reasoning is still 
too nairow. We always find, in books on Logic,* subjects not 
comprised under the term Reasoning: as Classification, 
Definition, and Division ; all which are amenable to ml^s, and 
may bo performed well or ill. tTe apply the epithet ‘ logical * 
to a definition, as well As to ai^ argument* 

46. III. Logic has been described as * the Science of the 
of Thouglit ’ 
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This definitiou remedies the narrowness of the foregoing in 
respect of the use of the word Beasoning. * Thought ' is large 
enough to cover all the processes admitted into Logic* lt| 
however, does more ; it includes in its meaning all the intet 
lectnal processes, being co-extensive with intelligence itsoli^ 
Memory and Imagination would be departments of thought. 
Consequently, the word has to be narrowed in its signification; 
to what is termed ‘ Discursive ’ or * Elaborative * Thought, the 
hmulties concerned in the scientific operation, or in Ithe attain- 
ment of truth ; which faculties may be summed up in the two 
— Abstraction and Beasoning. The power called Abstraction 
covers those portions of the field of Logic that Beasoning in 
its widest meaning does not cover. 

Even with this limitation, the title ' Laws of Thought ’ is 
liable to other objections. In particular, it points, by an 
obvious interpretation, to FByelwtogy rather than to Logic. 
The Laws of Thought, or of Tliinking, would appear most 
naturally to indicate the laws of the rise and succession oC our 
thoughts as explained in Mental Science ; in other words, the 
laws of the Association of Ideas. 

This difficulty can be met only by arbitrary interpretations 
oC ‘ Laws of Thought.* By some, the phrase is qualified by 
the worS ^Formal,’ which, however, does not relieve the 
perplexity. Do the ‘ Laws of Thought * mean Thought as it 
is, or Thought as it ought to be ? If ‘Thought as it is,’ then 
the subject is pure psychology ; if ‘ Thought as it ought to 
be,’ there must be supplied some priqpiplo for checking or 
controlling the spontaneous thinking of the mind, which 
principle is the all-important element of the case, and needs to 
be explicitly stated/; 

Hardly an^ amount of explanation will convert ifctto a good 
Definition a phrase of such ambiguous and uncertain scope as 
the ‘Laws of Thought’ When the proper limitations are 
supplied, there can be found some other phraseology more 
suitable to indicate what is intended. If the meaning is 
‘ Thought as it ought to be’ — Bight or Corrected Thinking, — 
a standard must be assigned, which standard can be nothing 
but the st*andard of what is true»and false; ‘ the eud of thought,’ 
Hamilton remarks, is ‘ timth.’ 

47. IV. Logic is defined (Port Boyal Logic) ' the Science 
of the operations qf the nnderstanchng in the pursuit of truth.* 

Here three things are implied. First, Logic is a department of 
practice, scientifically conducted, that is, a Practical* Science. 
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Secondly, whereas every Practical Science, and eveiy Art^ 
whether scientific or not, must l^ave an End, the end of the 
science of Logic is the attainment of Truth. Thirdly, the 
means employed in this pursuit is an enquiry into the *opera- 
tions of the human nnderstanding. 

The two first positions can hardly be controverted. Logic, 
no Sloubt, has a certain theoretic aspect, to be considered pre- 
sently, but its chief aim must ever be practical. Had the sub- 
ject not been wanted as an aid to the search of truth, it would 
never have been called into existence. 

The third position — that the means in Logic consists in an 
enquiry into the operations of the Understanding — admits* of 
otie criticism: This may be a means, but is not necessarily 
the sole means. 

48. The foregoing definition is modified by distinguish- 
ing between two kinds of traths : — namely those known 
immediaiety, intuitively, or by direct consciousness ; and 
tliose known by the mediation of other truths 

The distinction is fundamenial and important. Facts of 
present consciousness, as — 1 am hungry, I hear a sound, 1 am 
pleased, 1 am speaking, - are amenable to no laws or rules ; they 
are final and conclusive of themselves. We cannot escape from 
them, we cannot be more or less convinced of them by any 
method of procedure. They are the ultimate data of each 
one’s knowledge. 

The other class of truths, by far the most numerous, are 
known not by direct, immediate intuition, or consciousness, 
but by the medium of some other facts, themselves immediate. 
That the sun has risen is a mediate or indirect truth ; what is 
immediate is the sensation of light, and from that immediate 
fact^ we infer or believe the other fact, ‘ the sun is above the 
horizon.’ That I feci cold is an immediate truth, that another 
person feels cold is a mediate inference ; the immediate fact 
being certain sensatioua of sight, or of sound, with which I 
have learnt to connect the fact of feeling cold. All the feel- 
ings and thoughts of other beings are known to us in this 
way. 

Everything that is transacted in our absence must be known 
mediately, if known at all. And as intuitive knowledge is 
confined to time present, all knowledge of tbe past and of the 
future is necessarily media1}e. * » 

Now, a mediate truth is properly an Inference, When a 
thing known, not in itself, but by some second thing related 
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to it, the knowledge is mediate or inferred; and the immediate 
fact is the Proof or Evidence of the fact so inferred. The fact 
that the air is below 32 deg. Fahrenheit, is inferred from 
the visible phenomenon of falling snow ; the snow is 
the medium of inference, the proof or the evidence that the 
air is cold ; the melting of the snow would be the proof that 
the air is becoming warmer. • 

All such inferences suppose a sure link of connexion between 
different phenomena. If A is the evidence of B, *A and B 
must be known as joined together in the nature of things. 
Now, in order to our assurance of such ^connecting links, 
certain processes have to be gone through — namelj, Ob^e^va- 
tion, Induction, or Deduction. In performing these processes, 
wo are liable to commit mistakes; we need a number of 
precautions ; and these precautions are the rules of Logic. 

As regards Immediate Truths, no such precautions or rules 
are necessary. The chief mistake that we are liable to on 
their account (and the mistake is a frequent source of error) 
is the confounding of an immediate truth with an inferred 
truth. We are apt to say that we are immediately conscious 
of what we only infer. The most notable instance is our 
belief tlia^ we see distance ; whereas, in fact (according to 
Berkeley and the majority of scientific men), we do but infer 
distance ; our immediate conbciousness is only of colour and of 
the tension and tlie movements of ocular muscles, which are 
Signs of distance, but are not themselves the fact of distance. 

Thus, while there are certain things, admitted by all to be 
matters of intuition, or immediate consciousness, such as 
our sensations and emotions in their primitive character ; and 
certain other things equally admitted to be matters of 
inference, or mediate cognition, such as the feelings of other 
men, the facts of testimony, and the generalizations of science ; 
— there is, as often happens, a middle ground, or margin, 
where intuition and inference are blended and confused, and 
where what is accounted intuition by*one man may be called 
inference by another. This happens with some of the most 
celebrated jquestions. The existence of the Deity is reckoned 
by soide to be an intuition, or 'an immediate revelation of 
consciousness, a judgment a priori; by others an inference 
from ‘design, or a judgment ; while most commonly 

it is viewed as both the one and. the other. Again, our 
perception of a material world is accounted an intuition by 
Keid and Hamilton ; while others deny it to be intuitive in 
che sense intended. In fact, the controverted questions 
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relating to the Origin of oar Knowledge all lie upon the 
doubtlhl znargin of intuition and inference. 

49. As Logic deals with truths of Inference .solely, 
the definition (according to Mill, amending the foregoing 
definition), should be * the science of the operations of the 
understanding that are subservient to the estimation of 
Evidence.’ 

The esiimation of Evidence mustunquestionably be accounted 
the main function of the Logician. It is his business to lay down 
the tests of true Siiid false, with a view to the establishment of 
the true. 

Whether the Logician should give suggestions as to dis- 
covenj^ or as to the modes of arriving at suggestions to be 
verified by the logical tests, is an open question. Mr. Mill 
does not expressly include this in his definition, but in the title 
of his work he couples with the ‘ Principles of Evidence ’ the 
* Methods of Scientific Investigation,’ 

50. In the present work. Logic is viewed — 

First, as a ’riuioretical Abstract Science. 

Secondly, as the Practical Science of Proof or Evidence. 

Thirdly, as a body of Method auxiliary to the search 
for Ti'uth. 

First. Logic, as we have seen, lays down the most funda- 
nientH.1 laws of all affirmation, and deduces inferences from 
these laws, embodying them in suitable formulas. In this 
view, it is the parallel of Mathematics, being equally a theo- 
retical science, although greatly inferior to Mathematics in the 
extent and variety of its developments and applications. The 
evolution of syllogistic forms may be regarded as a theorizing 
process ; these forms being systematically deduced from the 
supreme laws, or axioms, of Deduction. From the Inductive 
law of Causation, in like manner, are deduced inferences, con- 
vertible into canons of inductive elimination. 

From regarding Logic in this theoretical aspect, the older 
logicians distinguished Logica doceftSy the * teaching’, and specu- 
lative side, from Logica utens\ the ' guiding ’ and practical side. 
In recent times, De organ and Boole may be considered as 
exemplifying the theoretical development, and as illustrating 
forcibly the parallelism between Logic and Mathematics — the 
abstract sciences by prereminence. " 

Secondly. Logic is the Practical Science of Proof or Evi- 
dence. The conclusions of Theoretical Logic are of value in 
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discriminating between truth and falsehood, between sufficient 
and insufficient evidence. This is the useful part of SyliogisTu, 
of Inductive Elimination, of the theory of Definition, and so 
on. The immense theoretical developments of De Morgan and 
Boole pass beyond the known applications of Logic in the 
present state of our knowledge ; although, like the Uonic Sec- 
tions, which lay unused for two thousand years, those elaborate 
formulas may one day be turned to practical accounU 

In the present work, tiie laws of Evidence are regarded in 
their widest compass, or as embracing alike Deduction and 
Induction. The main reasons are — that Induction is, properly 
speaking, the foundation of all knowledge ; that errors are 
frequent in the Inductive processes, and are as much amenable 
to rules and corrections as errors of Deduction ; and that the 
utility of a Logic strictly confined to Deduction is comparatively 
small, so much so that writers on the science seldom 
coutine themselves to this department. (For a full considera- 
tion of the conflicting opinions jis to the Province of Logic, see 
A})pendix, 13.) 

Thirdly. Logic is a body of Method, or Procedure. It may 
without impropriety give an account of all known processes 
that aid the understanding, whether in proving or in evolving 
truth ; provided always that these are of a general kind, 
adapted to ail science or knowledge as such, and not mixed up 
with the technical specialities of the separate sciences. 

There are various admitted uses of Logic that fall under 
Method. One of these is expressed by liamilton as ‘ the ren- 
dering explicit in the statement, whatever is implicit in the 
thought.’ In ordinary reasonings, there are frequent omissions 
or ellipses ; and in cases of difficulty or obscurity, these omis- 
sions need to be supplied. 

The second point belonging to Method is the arranging of 
ail argument or chain of reasoning into the form that best 
discloses to the mind its conclusiveness or inconclusiveness. 
This is one great use of the Syllogism. But it is not confined 
tio syllogism. The Inductive canons give a full and precise 
account ofiall the possible^modes of proving a fact inductively ; 
and by reducing any given probf under its proper heads, we 
see letter what it amounts to. By the same canons, we are 
also taught what sort of ^foofs we ought to look out for aud 
produce in any given instaneq. • 

Once more. There are certain modes of presenting to the 
mind all the known facts and premises of a subject, such as to 
suggest the. conclusions involvc^d, and to bring into explicit. 
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btatement, wbat is implicit aud latent. This is a positive aid 
to discovery. 

The Laws of the Association of Ideas may be applied to 
assist both in Dedactive, and in Inductive discoveries. The 
great end of Deductive Science is, from a given number of 
data, whether facts or principles, to evolve the greatest number 
of trnths ; and the intellectual forces are greatly assisted by 
adopting, certain forms of procednre. 

We shall resume, in a final Appendix note, all the bearings 
of Logical Method, as an Art of Discovery. 

r 

DIVISIONS OF LOGIC, 

51. In the discovery and verification of knowledge, there 
are four cardinal operations ; one relating to Facts, and the 
others to the Geneiulizing of Facts. They are, I. Obskrva- 
TiON, including hixperiment : II. Deffnition, or Abstrac- 
tion ; III. Induction ; TV. Deduction. 

( ^bservatwjL 

52. If there were rules of observing common to all 
schuices and subjects, Observation would be a phrt of the 
Inductive Logic. 

For ascertaining matters of fact, which must bo the ground- 
work of all scientific doctrines, we must have recourse to 
Obaei’vation and Experiment. As regards the material world, 
this supposes the exercise of the Senses ; as regards the 
snhjccl-mind, it supposes Self-consciousness. 

Of all the cardinal processes, Observation is rhe lefist 
adverted to in Logical systems. If it were wholly, as it is in 
part, a matter of pure intuition, it must be for ever excluded 
from Logic. In reality, however, it is something more than 
intuition. 

What we term a ‘fact/ or an ‘ observation’ is seldom an ab- 
solutely single or individual conscious impression. We speak 
of the fact that high water at Leith follows high water at 
London by a certain definite interval ; but this is far beyond 
any iudividiial impression upon our senses. It is a generality 
of considerable compass, the result of the comparison of many 
separate observations. It is a f^ct only by reference to some 
higher generality — to the laws of tidal succession over the 
globe. . There is a process of induction requisite in order to 
^establish such a fact ; and all the securities for soundness in 
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the inductive proofs are called into play. So tlie fact that the 
barn-door hen brings forth her young in the egg is an induc- 
tive generality ; innumerable observations have contributed to 
its establishment. Only, there are generalities still wider, of 
which it is an individual constituent; but the difference is 
merely the difference of lower and higher degrees of generaliza- 
tion. 

We come, in the lust resort, to observations that jye strictly 
individual. Such are historical incidents ; the titking of Jeru- 
siilem was an individual fact. So, the details of scientific 
obp<‘r\’ation are individual acts of sense aial attention. They 
are not, however, intuitions; for when we say we observe 
tlu^ neuUle pointing to the north, we include with the imfires- 
sion made on our senses a number of inferences from previous 
knowledge. It is from previous knowledge that we know 
we are looking at a needle, and that its direction is north, 
llie simplest observation is thus a mixture of intuition and 
inferenee ; and our habit of joining the two is one cau.se of 
error in the act of observing. 

There must be in all observation (of the material world ) an 
exercise of the senses; accuracy of observing is accuracy of 
sense discrimination. Now the delicacy of the senses is partly 
natural, partly the result of their exercise upon the special 
objects. The astronomical observer is trained in the observa- 
tory ; the physicist and chemist in the laboratory ; the anato- 
mist in the dissecting room ; the naturalist in the field, or the 
museum ; the medical student in the hospital. 

Besides the discrimination by the senses, a good observer is 
trained to avoid delusive mixtures of inference with observa- 
tions. He is also indoctrinated in certain artificial rules and 
precautions fov attaining the highest possible accuracy ; such 
as the repetition and comparison of observations, the striking 
of averages, the elimination of causes of bias in the instru- 
nierits ; to these are added certain mathematical formulas of Pro- 
bability, which contribute still farther to thecertainty of observed 
facts. Still, these rules are, for the raoc;t part, peculiar to the 
difiereiit Gipbjects. 

It is in like manner a special accompaniment of each de- 
partment to know what to observe ; to select from a miscellane- 
ous ‘group the circumstanctes in point. The ongoings of a 
nation are multitudinous as the sands of the sea shore ; the 
politician or bistorikn knows what to fix attention upon and 
to record as political facts, the data of political science. The 
designations applied to the power of political observation are 
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‘appropriate knowledge, a sagacions and discriminating judg- 
ment, and analytical reasoning.’ No art or rules can impart 
the intellectnal attributes thus described. 

XTseful illustrations might be given of the errors in observa* 
tion habitually committed by untutored minds. Still, the be.st 
training even for general observation would be a training in 
some one department. Every educated person should know 
something of the practical manipulation of at least one of the 
sciences of observation or experiment — such as a Natural 
History Science, Physics, Chemistry, or Physiology. 

Certain logicians, in dissenting from the inclusion of Indpc- 
tion in the sphere of Logic, have remarked that the rules of 
Induction must be special to the separate sciences. This is a 
repetition of the remark just made as to observation. But the 
cases are not the same. The methods of Induction do not 
difier in the different sciences, as the methods of Observation 
differ. Induction in Astronomy is the same as Induction in 
Chemistry, in Physiology, or in Psychology ; the distinctions 
in the Inductive problem are distinctions that do nob divide 
the Inductive sciences. There may bo a coininon logic of 
indnetion, although not of Observation. 

Definition, 

53. Definition is a process of generalization^ confined in 
its scope to a single property, or a group of properties 
treated as a unity. 

This is the first and simplest of the generalizing processes. 
When a number of particular things are compared and assimi- 
lated on some single property, as round, white, heavy, pungent, 
the result is a notion, whose expression in any^iway is Defini- 
tion. The notion may be complex, or may express several 
points of agreement, as for example ‘ life ’ ; but if these are 
given as united or grouped, they are still regarded as a 
notion. * 

The opc^ration of generalizing, with a view to the Notion, 
assumes a succession of aspects — Classification, Abstracti<m, 
General Nnmiiig, Definition. We assume the last as the repre- 
sentative designation of the whole series. 

It is in this department that we see the assimilating and 
generalizing process in its, simplicity and purity. In the de- 
partment next to be named, generalizatioh occurs, but con- 
joined with other operations. 

Reference will often be made in the sequel to the operation 
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designated ‘ Analysis and as the process is essentially allied 
to the generalizing of the Notion, a brief explanation is here 
given. 

Analysis is an adjunct and a result of Abstraction. The sepa- 
ration expressed by the term is of two kinds. The first is the 
separation of concrete substances, as in the analysis of a water, 
which separates the saline bodies and impurities contained* in 
the water. This is often a very subtle operation, demanding 
extreme knowledge, and delicate manipulation. It is, how- 
ever, an actual separation ; the constituents are laid bold of, 
and exhibited apart. ^ 

*Tbe second kind of Analysis is the analysis following on 
Abstraction. It is purely mental : the constituents cannot be 
exhibited apart. When, by abstraction, we can think of the 
distinct properties named weight, liquidity, ti’ansparency, 
refracting power, solvent power, we divide, or analyze, in our 
minds, the concrete called water (pure), into separate 
properties, although these cannot subsist in separation. 
Water admits of being classed in many groups ; every classifi- 
cation making what is termed an attribute of water. The 
concrete ‘water,’ is thus a complexity, an aggregate, or a 
compound, of many powers ; and when these are stated 
in separation, the concrete is analyzed, abstractively or men- 
tally, not really. 

Analysis thus grows out of generalization, being merely a 
pliuse or attribute of it. Every act of classifying or general- 
izing necessarily tends to abstractive separation of this nature. 
When we class a shilling with round bodies, with white 
bodies, with bodies of a certain diameter, with bodies made of 
silver, with bodies stamped as coin — we analyze the concrete 
shilling into ^the attributes or abstractions, round, \ white, size, 
material constitution, coin. 

In the elimination of causes, or productive agents, which is 
a part of the Inductive problem, a preparatory analysis is 
essential, in order to isolate in the mifid the various antecedents 
that are to be tested. When a certain impure water is found 
to produce disease, the water is analyzed in the first instance ; 
and not till the different substances contained in it are found 
out, can we enter on the enquiry what particulal* ingredient is 
the* noxious one. This is to apply concrete analysis. Again, 
when we enquire into the cause of fhe slaking of quicklime bj 
water, we must analyze in our mind the inseparable properties 
of water : we must distinguish its solvent property from its 
chemical affinity, and then proceed to enquire wbich*of these 
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two, or of auy other properties, is the antecedent in the 
slaking of the lime. 

Indueiion. 

54. Induction is the generalization of conjoined proper- 
ties, on the observation of individual instances. 

In an indnction, we always deal with a proposition, or 
concurrence of two facts or properties: as opposed to the 
notion, which may consist of a single property. * Iron takes on* 
the magnetic property,’ is a proposition made up of two 
conjoined notions — iron and magnetic property. One of these 
notions singly could be defined, but could not be matter for an 
Induction . 

The circumstance common to Definition and to Induction is 
generalization. A single isolated instance may be a proposi- 
tional conjnnction, but not an induction. ‘ This magnet is 
made of iron ’ is not an induction : it fails as being only an 
individual fact. 

The largest part of scientific enquiry consists in arriving at 
these inductive generalizations. The notion is useful chiefly 
as the constituent of the inductive proposition. 

Deduction. 

56. Deduction is the application or extension of Induc- 
tion to new cases. 

When a general proposition is arrived at, the next operation 
is to bring it to bear on new instances. By help of the 
inductive methods, we are satisfied that * iron is a magnetic 
substance and we apply the proposition, as occasion reqnires, 
to individual specimens of iron. Thus the collective iron of 
the earth comes under the sweep of the proposition ; which 
then indicates the cause, or a cause, of the earth’s magnetism. 

It is the Deductive process that has been developed into the 
forms of the Stllooism. 

Since Observation is not made a part of Logic, tfie subject 
is comprised under the three heads — Definition, Indnction, 
Deduction. There would be no radical inconvenience in 'ex- 
pounding the subject in this order, beginning with Definition 
and ending with Deduct.’ on.* Probably, if Logic were now studied 
for the first time, or if the science had followed out its Sooratic 
commeneement. this would have been regarded as the natural 
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order. Circumstances, however, have led to the inverted order 
— Deduction, Induction, Definition. Although Aristotle himself 
cultivated all parts of 'the subject, yet his chief labours were 
concentrated in the Syllogism, and his followers took up this 
department to the total exclusion of Induction, and of Defini- 
tion (as a generalizing process). In the re-introduction of 
these omitted branches, they have been made to follow, and flot 
to precede the Syllogism. 

Another reason for the inverted order is the elementary 
character of the formal Deductive process ; it being possible 
to explain that process without alluding jbo the Inductive 
methods for attaining the general propositions. 

Under every arrangement, a preliminary portion of Logic is 
occupied with the elements or constituents of knowledge — the 
Notion and the Proposition. A full account has to be given of 
all the diverse forms assumed by these elements in the various 
departments of information or science. 
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CHAPTER I. 

NAMES OE TEEMS- 

1. There may he knowledge without Ijanguage; but 
all the truths considered in Logic, are 'J'ruths expressed 
in Words. 

The knowledge that guides the lower animals is unconnected 
With language. They observe by their senses the things about 
them ; and the observations are remembered in sensible forma. 
The bush that gives shelter, the herbage for food, the animals 
to be preyed upon, are known and sought after, by the sole 
guidance of sense impressions. 

Human beings have numerous experiences ol'the same kind, 
involving the order of nature, without being connected with 
words. The child has a large stock of sense knowl(?dg0 
before it can understand and employ language! The skill of 
the artizan consists, for the largest part, in associations between 
sensible appearances and movements ; to the stone-polisher, 
the sight of the surface at once suggests the next blow. 

Even in a highly intellectual profession, as the Practice of 
Physic, the consummation of skill requires a large sense 
knowledge, passing beyond, the scope of language. The 
physician learns from books, everything that can be expressed 
in words ; but there are delicate shades of diagnosis that no- 
language can convey, stored up, without verbal c^xpressiou, in 
the eye, the ear, and the "touch. * 

Such knowledge, however sufficient for the individual, can 
be, only to a very limited degree, and with difficulty, com- 
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muiiicated to. otberts. A aeturn impi'esfiion, i^ivictly t^peaking, 
cannot be directly commuuicuted at all. Indirectly, one 
individual can be of nse to others, by bringing them within 
reach of the objects that they need to know. The old can 
carry the yonng to food, water, or shelter, in the first instance. 
The instrnctor in medicine can show the actual cases to the 
pupil. As regards movements^ or outward actions, there is tfie 
power of imitation, largely possessed by human beings, and to 
a small extent by animals. 

Such communication is obviously restricted to personal 
intercourse, and, if not so imparted, is lost. jThe tactand skill 
of dianual arts can be preserved only with the succession of 
living artizans. 

The most signal failure in communication unassisted by 
names, is in the attempt to convey easily onr discoveries of 
similar Uy or resemblance, [n order to teach another man the 
similarity detected among a number of scattered things, in the 
point of giving warmth, we should have to direct his attention 
to the objects one after another, that he might ieel the like- 
ness by the actual comparison. How immensely superior is 
the instrumentality of the names — sun, fire, animal bodies ! 
By the simple process of connecting each of these names, 
witii the common name ' hot,’ the discovery is made known 
at once* 

This is the primary fact constituting the value of names m 
general knowledge. A generality is a discovery of likeness, 
and nothing more. Now, the most rapid and ready mode of 
imparting all such discoveries is to apply to them a common 
name. The name ‘ tree ’ designates a feature of community in 
a vast number of things; and the use of the name in connexion 
with all such things makes known the community, the ‘ one in 
the many ’ of the Platonic philosophy. 

Tiie higher operations of Reasoning often bring together 
groups of these generalities. A simple product in multiplica- 
tion — eight times nine makes seventy-two, — contains the fol- 
lowing generalities, — eight, nine, multiple, equality, seven, ten, 
addition, two. Now although these might be severally attain- 
able, by the method of oonfronting'the particulars, yet, without 
names or signs, the union of them in the multiplying operation 
would surpass the power -the strongest intellect By sense 
alone, we might see thal two rows . of three, joined in one, 
Would make the row'of six ; but wx should not at a glance dis- 
cover tiiat seven and eight would make ill teen. 

Thus when truths are expressed in language, they can not 
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only be communicated and discussed ; they can also be anited 
into complex propositions, yielding an unlimited fund of deri* 
vatire truths. It is as so expressed, that knowledge of any 
kind can be subjected to the tests and methods of Logic. 

2. Every portion of knowledge conveyed in language, 
eyerything propounded for belief or disbelief^ takes ttie 
form called, in Grammar, a SenUnae ; in Logic, a Peoposi- 
TION. • 

A Propt)sition mentions two things, and is therefore 
made up of at least two names. 

We cannot impart, by language, the smallest item of know> 
ledge, without uttering what is called, in Grammar, a sentence^ 
which alwavs contains a noun and verb. A sentence is called, 
ill Logic, a Pkoposition ; and is said to consist of a Subject 
and a Predicate, The Subject is the thing spoken about ; the 
Predicate the thing said or declared of the subject The single 
names * John,* * sun,* ‘ wind,* * house/ uttered, each by itself, 
give DO information ; they constitute neither sentences in 
Grammar, nor propositions in Logic. They need to be com- 
bined, in a certain way, with other names. ‘John comes,* 
‘ the sun shines,' ‘ the wind is lulled,’ ‘ the hous^ faces the 
sea/ — are pieces of information, sentences, propositions. They 
all contain at least two words ; most of them more than two. 
In every one of the expiessions, we dissect the sense int.o 
something spoken about, the Subject — * John,’ ‘ the sun,* ‘ the 
wind,* ‘ the house ;’*and into something said of each subject — 
* comes,’ * shines/ ‘ is lulled,’ ‘faces the sea/ 

We farther remark that any two or more words put to- 
gether do not amount to an item of information, a sentence, a 
proposition — something that can be declared true or false, 
believed, or disbelieved : — ‘ John tree/ ‘ sun moon light,* 
‘ wind terror tempest,’ ‘ house man street of/ — are not sen- 
tences or affirmations. There is a peculiarity in the wording 
and grammar of all Informing sentences. ‘ Gold yellow/ 
which as it stands is meaningless, becomes expressive of 
meaning or information by the help of the word ' i^; ’ ' gold is 
yellow/ This word ‘ is’ binds the two others into a sentence; 
grammatically speaking, we call it the verb; logically, it 
constitutes the Ck^ula of the proposition. 

While the Sentence in.Grammar is divided merely into the 
two parts, — Subject end Predicate — subjict ^ predicate 

‘is yellow;* in Logic, the grammatical predicate is farther 
divided into the attribute of the predicate, ‘ yellpw,’ and the 
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binding word or copula ‘is;* the attribute — ‘yellow* is the 
logical predicate. A proposition in Logic, then^ consists of 
subject (gold,) predicate (yellow,) and copula (is.) 

In affirmations containing but two names, tbo copula is to 
be sought in the form of the verb. ‘ John speaks,* contains 
a noun and a verb ; and the verb ‘ speaks’ has, of its own 
nature as a verb, the power of affirming. Neither two nouns, 

, ‘ John lawyer,* nor a noun and an adjective ‘ gold heavy,* 
would give any knowledge without a third word as‘ copula ; 
but we have many propositions where a noun and a verb (in 
a single word) contain a complete affirmation, ‘ baby walks, 

‘ food nourishes,’ ‘ Sirius twinkles.’ 

In these last forms, we can distinguish subject and predi- 
cate by our grammatical knowledge ; the noun is subject, 
the verb is the grammatical predicate, and unites in itself the 
logical predicate and the logical copula of affirmation. Also 
in such forms as ‘ gold is heavy,* we are guided by grammar. 
W e know that an adjective, as ‘ heavy,’ is never a subject, and 
must therefore be the pi’edicate. The noun can be both a 
subject and a logical predicate; — ‘ gold is a metal,* ‘ Caasar is 
emperor’ contain each two nouns, one being subject and the 
other predicate; which is which may be usually determined 
in English by the order ; the subject being given first. When 
the order is inverted for Rhetorical effect, we must judge by 
the meaning and the context. 

The fact cannot be too soon laid to heart, that the predicate 
is usually larger m meaning thorn the subject; it applies to 
many other things besides the one spoken of at the time. 

‘ Gold is heavy,’ but not the only heavy thing ; ‘ heavy* ap- 
plies to other substances besides gold. ‘ Woody fibre is not 
fit to eat,’ leaves us free to affirm that there are many things not 
fit to eat, as well as woody fibre. Hence, subject and predi- 
cate* in affirmation, are not necessarilg cchextensive ; in point of 
tact, they are verij seldom co-exter.sive. 

3 There are various motives or reasons for commencing 
Logic with an examination of Names. 

(1) . It has now been seen that a Proposition, the final con- 
stituent of Logic, the logical form of all knowledge, is made 
up of Names. The characters of propositions, therefore, can- 
not be given without referring to their component names. 

(2) . In the use of Names a^e involved numerous sources of 
error, — pitfalls and snares ; and it is one function of Logic to 
give warning of these. 
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(3). An examination of the existing TOcabnlaries of mankind 
is the readiest cine to the xmiTerse of existing things. A 
language, if fully developed, indicates all the things that the 
persons speaking it have taken notice of; these may or may 
not be everything that the world contains, but they are every- 
thing brought to light by the combined observation of many 
ilien through maiiy ages. Now, it is found useful, in laying 
down the scheme of a comprehensive Logic, — a code of Evi- 
dence and of Methods for all kinds of knowledge — to survey 
and reduce to heads the whole universe of ascertained things. 
The vocabulary pf the most advanced and cultivated people, 
or of several peoples combined, is the best available aid to this 
operation. 

In an advanced language, we find names for the heavenly 
bodies, and their revolutions, and changes ; names for large 
objects on the earth — sea, mountain, river, &c. ; iiames for 
separate material substances — water, stone, iron, gold, wood, 
ivory ; names for powers and forces, — wind, weight, heat ; 
names for living bodies — plants and animals ; names for the 
bodily parts and functions of human beings ; names for men- 
tal functions— pleasure, pain, will, thought; names for the 
social facts of humanity — king, law, punishment, property, 
crime; names for the numerous exercises and fonctions of 
mankind — husbandry, trade ; and so on. Now the names give 
the cine to the various objects named. Again, we have names 
and forms of speech indicating agreemmt among things — 
generic or common.woi'ds, as star, solid, heat, power, pleasure 
— which show us that natural facts frequently recur. Farther 
we have names that imply other names ; — ruler-subject ; 
up-down ; whence we learn that the world contains mutually 
connected things. 

4. A name is defined, in the first instance, ‘a mark at* 
tached to a thing to enable it to be spoken about.’ 

In giving names to objects, the end primarily sought is 
communication and discourse. Once invented, names have 
the additional function of aiding the solitary thinker, in re- 
calling, fixing, and arranging his thoughts. 

It is remarked by Mr. Mill, as a corrective to the unguarded 
views of Locke and others, that navies are the names of Things, 
and not of the Ideas of things. The word ‘ sun ’ is the mark of the 
object called by that word, and not simply tl^e name of our thought 
or idea. To suppose tnat names are names of ideas alone is a 
species of idealism, confounding together the object and the sub- 
ject. The Thing itself (if an ohiect) is determined ,by our sensa- 
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tions, or whai we oall our experience of actiudity ; the Idea is 
purely subjective ; it is a mentd element strictly so called. 

5. For the purposes of Logic, Names have regard to 
Genbralitt and to Relativity ; in correspondence with' 
the two foundations of knowledge —Agreement and Differ- 
ence. 

• 

Names may be variously classified. They may be divided 
philologically into langaages, as English, French, • Hebrew. 
They may be divided for rhetorical purposes into plain and 
figurative ; the figurative class containing species — Hyperbole, 
Inihy, Ac.,— opposed to Logic, as departing from truth for 
tlie sake of the feelings. 

There is also a division of Names under gramviar^ namely, the 
Fiirts of Speech, which may be looked upon as in great part a logical 
division. Thus, the Noun maybealways the subject of a proposition, 
and is often a predicate. The Adjective has two logical functions ; 
— it may be, and frequently is, a predicate ; and, secondly, it is the 
bpccifying designation of a genus expressed by a noun; man 
(Noun), genus y white (Adjective) man, species. The Verb h.is the 
important lOj^cal function of affirmation or predication ; there can 
be no pj’opositioii without a verb ; ‘ fire burns,* ‘ honey is sweet.' 
The remaining parts of speech possess no logical function. 

NAMES CLASSED ACCORDING TO GENERALITY. 

6. In classing Names, with reference to Generality (or 
Agrot'inent), the fundamental distinction is between Singu- 
lar Names and General Names,* 

The process of generalization, through the tracing of agree- 
ment, is a thoroughly scientific or logical process. Now, 
whether for general 7 iotion (as ‘ liquid ’), or for a general 
propodtioib (‘ liquids find their level *), the names employed are 

* In the foundations of knowledge, Discrimination or Relativity may be 
fla]>|)08ed to have the priority ; we discriminate first, and trace agreements 
in ditferonoe afterwards. On this view, the classificiation by Relativity 
might properly precede the classification hy generality. In reality, how- 
ever, we cannot treat either without the other being implicated ; the 
relative cdUple, light-dark, is understood by us only as generalized 
upon many recurrences of the transition : we do not go back, for our 
t3'pical notion of the phenomenon, to the first occasion when we (jxperi- 
ence’d the shock of transition, or •before we bad identiBed several recurring 
shocks. There is, therefore; no special disadvantage in beginning with 
generality : we being aware that there* could be no notion of either 
individual or geueral, without prior shocks of discrimination or relativity. 
Whichever of the two facts is under consideration, the other must 
tacitly suppo^d. 
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geltieral names. Moreover, the individuals that have to be 
identified and compared in order to the generals, must also have 
their names as individuals, — ‘ the Rhine,’ ‘ the Caspian sea.' 

7. A Singular or Individual Name is a name applicable 
to one thing. A General Name is applicable to a number 
of. things, in virtue of their being similar, or having some- 
thing in common. 

Xerxe^, Bucephalus, Sirius, Teneriffb, the Alps, England, 
Home, Notre-Dame, Koh-i-noor, are Singular names ; they 
designate each one individual object. 

Man, horse, star, mountain, kingdom, city, building, gem, 
are general names ; they apply each to an indefinite number 
of things having a certain likeness or community among 
themselves. 

The Singular Name may be of various forms. One form, 
exhibited in the above examples, is a single meaningless mark 
or designation appropriated to the thing. ‘ Xerxes,’ ‘ Sirius ’ 
have no lunctiori but what might be served by any other 
distinctive utterance applied to the objects indicated. A 
modification of this form is seen in the many -worded designa- 
tions of individual men and women, John Davidson Ross ; 
Maria Anne Louisa Brown ; David Smith, of George Street, 
York, A plurality of words must be resorted to, because 
John, Maria, Brown, <3kc., are used in naming a great many 
individuals, and are therefore not distinctive. Such names 
furnish the least possible information about the persons named. 
They do not necessarily indicate human beings ; horses, dogs; 
ships, &c., receive designations from the same class of words. 

Another form of the singular name is seen in such examples 
as ‘ the reigning Pope,’ * Her Britannic Majesty’s minister at 
Berlin,’ ‘ the discoverer of America,’ ‘ the high-priest of Baal,’ 
‘ the youngest of the family,* ‘ the pinnacle of Europe,’ ‘ the 
vault of heaven. * These are severally applicable to individuals, 
but they suppose previous generalities, combined so as to 
restrict the meaning to definite individuals. They are signifi- 
cant although also singular ; and the significance grows out of 
the generalities. 

Collective names, as nation, army, multitude, assembly, 
universe, are singular ; they are plurality combined into umity. 
But, inasmuch as there are many nations, armies, assemblies, 
the names are also geners^. There being but one * universe,’ 
that term is collective and singular. 

Names of Material — earth, stone, salt, merqury, water. 
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ilamet — are singular. They each denote the entire collection 
of one species of material. If Space and Time be not regarded 
as abstractions, they fall nnder the present class. 

8. Greneral Names are said to be Connotaiive ; that is, 
they denote objects, and connote or imply attributes, or 
points of community among objects. 

As a mere mark, a name has no power beyond simply denot- 
ing, or pointing out its object; Sirius suggests the star of 
that name ; London has no other function than to make us 
think of the object named. But the general name, the result 
of assimilation, dewtes the individuals, and connotes or im- 
plies a certain similarity among them, in other words, a com- 
mon attribute. The word ‘ star’ denotes any star in the firma- 
ment^ and implies or connotes the similarity pervading the 
stars ; the word ^ metropolis ’ is the name denoting London, 
Paris, Berlin, and also declaring that all those separate objects 
have points of resemblance ; the resemblance is the common 
attribute of the things, and the connotation of the general name. 

All Glass names, therefore, being general names, are conuo* 
tative names : — man, animal, plant, tree, metal, mountain, sea, 
kingdom, government, factory, circle, virtue. 

Besides* the general or class nouns, Adjectives are to be held 
as connotative : — for example, white, square, wise, virtuous. 
These are generalized names ; they are given to a plurality of 
things agreeing in a certain way. They each denote particular 
objects (the noun being supplied) ; they connote or imply a 
community in these objects. They are sigiiiticaut and not 
meaningless names. 

Adjectives are obviously products of the generalizing process 
no less than class nouns. The same generalization if often ex- 
pressed both SiS a noun and as an adjective, — circle, round or 
circular ; colour, coloured ; weight, weighty. 

The limitation to this practice belongs tv) tlie nature of the things. 
The function ol an adjective is to narrow the application, and 
increase the meaning of a noun ; ‘ wise men* are fewer in number, 
and more numerous in attributes than men. Now, in order that a 
noun may t^ake on the whole meaning of an adjective, that mean- 
ing must be a limited one ; it must be expressive of only one or a 
few attributes, ^ Men’ can take the quaUfications signified by the 
adjectives ‘wise,’ ‘old,’ ‘tall,’ ‘virtuous.’ If, however, we were 
to coin an adjective from the class * horse,’ there are no objects 
in nature that could t^ke, in addition tb their own attributes, all 
those possessed by horses. When adjectives are formed from such 
classes — commonly called natural kinds — ^they are used only in a 
, select or partial moaning. Golden ’ means either made of gold, i 
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or possessing the salient and striking attribute of gold ; * feline ' 
signifies only one single feature of the genus ' fel ‘ human* is some 
peculiar attribute of man. 

Sometimes a general name is explained as being the name 
of a class ; ^ man’ the name of the class men. But the word 
‘ class ’ has two meanings — the class definite, and the class in- 
definite. The class definite is an enumeration of actual indi- 
viduals, as the Peers of the Realm, the Oceans of the globe, 
the known Planets. The individuals of these classes have a 
certain likeness or common character ; while, in addition to 
this, they are all known and enumerated. The question 
whether a certain object belongs to the class, might be settled 
in two ways ; first, by its possessing the class likeness, secondly, 
by its being found in the enumeration. The shortest way of 
ascertaining whether a given person is a peer of the realm 
would be to look for his name in the Peerage. At all events, 
this dispenses with the method of judging by means of class 
marks. 

The class indefinite is unenumerated : — such classes are 
stars, planets, gold-bearing rocks, men, poets, virtuous. These 
classes contain individuals known and many more unknown. 
There is no complete list whereby to test any supposed indi- 
vidual. The sole criterion is the class attribute or likeness. 
Whether a newly-discovered heavenly body be a star or a planet 
is to be decided by finding its characters. If it is a fixed body, 
we class it with stars, if it circles round a fixed star, we class 
it with planets. 

In this last acceptation of the word, class name and general 
name are identical. The class name denotes an indefinite 
number of individuals, and connotes the points of community 
or likeness. The general name does the vejy same thing. 
The designation * wise men’ is a class name and also a general 
name. But iu the acceptation of an enumerated and finished 
list, the class name is not the same as the general name ; it 
provides an additional, 'and exceptional test of the claims of 
individuals to belong to the class. ‘ Thales is one of the 
seven wise men ’ exemplifies tho class definite ; ‘ Socrates is 
wise * sets forth the class indefinite, known only by the mean- 
ing of the general name. 

9. The contrast designated by the words ' denote’ and 
‘ connote, ' corresponds' to Hamilton’s distinction between 
quantity in Extension and quantity iu Comprehensio'n 

The denotation of a general term, the individuals that it 
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applies to, is designated by Hamilton, its or extent. 

The denotation or Extension ol:' the term ^ man ’ is the whole 
population of human beings. The connotation or Compre- 
liorision is the community of attributes, or points of agreement, 
niukiug up the characters, marks, or definition of men — animal 
life, anatomical peculiariti^, mental endowments, &c. , 

The two facts — denotation or extension, and connotation or 
comprehension — are reciprocally opposed ; the greater the one 
the less the other. The term ‘ animal ’ has a greatei* denota- 
tion or extension than the term * man ; ’ it includes all men, 
and the population of brutes besides. It has so much the less 
connotation, or comprehension ; it connotes only the points 
common to animals, which are much fewer than the points 
common to men ; — animal life in general, without distinctive 
organized forms. On the other hand, the term * wise men’ 
denotes less, has less extent, than the term men ; it applies 
only to a selection of men. It connotes or comprehends all 
the more ; to the connotation of men it adds the attribute con- 
noted by ‘wise.’ 

Mr. De Morgan has dwelt at great length, and expressed in a 
variety of forms, the distincti(m between Extension and Compre- 
hension — Breadth and Depth, — and has followed it out, like 
Hiimilton, into syllogistic forms. 

He remarks that Terms are used in four diflorent senses. Two 
<»f these, ho calls objedive, as directed to the external object. The 
first ai'e tei'ms expressing an individual standing alone, or out of 
all connexion or relationship with any other individual ; as John, 
man. The second, the name of an individual quality^ forming part 
of, or residing in, the individual object, as the term * human,’ or as 
‘animal,’ when applied to man. The author considers that the 
ordinary syllogism has reference to these terms, which he calls 
terms ‘ of the ^rst intention,’ and also arithmetical. The usual 
form of a p]i*oposition is to declare some objects to be included in, 
or to be excluded from, some other objects ; or to affirm or deny 
of them some quality in the form now stated — ‘ men are animals,’ 

‘ kings are human.* 

The two other senses of Terms are called by the author subjective. 
The first is to represent a dass, or collection of individuals, named 
after a quajity common tp all ; these are Mill’s connotative class 
names. The second represents thfe’ attribute of the class apart, in 
other words, the abstraction as conveyed by the abstract name. 
In short, In these subjective meanings, explicit notice is taken o’ 
tho fact of ‘generality’ or ‘generalization;’ the one in the 
oouci'ete and the other in the abstract designation. 

It may be remarked on the distinction between these objective 
and subjective meanings, that it hardly involves any* serious 
difference. Unless the objective terms were confined to proper. 
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names, they are terms having generality, and that generality 
(perhaps more expressly brought into the foreground) is all that is 
indicated by the subjective terms for class and attribute. Take 
*the author's iUustration of all the four— man^ human, niankiud, 
humanity — the two first objective, the two second subjective ; the 
difference between ‘ man ’ and ‘ mankind ’ is impalpable ; while 
* humanity ’ is merely the abstract noun of the adjective ' human.’ 

The real distinction is betwe^ the cdass and the class attribute. 

For 'extension and comprehension,' Mr. De Morgan employs 
che terms ‘extent’ and ‘intent,’ also ‘scope’ and ‘force.’ Ho 
farther draws attention to an important distinction in the modes 
of combining terms^f extension and terms of comprehension res- 
pectively. When terms of extension are combined, as ‘man’ and 
‘brute,’ there is an arithmetical summation of individuals ; this ho 
calls aggrtgation. When two terms expressing attributes combine, 
as ‘white* and ‘polished,’ it is not an arithmetical sum or 
aggregate, but a joint inherence of quality in a common subject ; 
to this he applies the name composition. He remarks that we have 
not a good English designation for tlie scpai'ate parts of a com- 
pound, in this last sense. The word ‘ part ’ refers to extension. 
The words ‘ constituent ’ and ‘ element ’ ai’o a nearer approach to 
the idea, but do not exactly hit it. 

Boole, in his system, expresses aggregation by the sign of 
addition, man + brute, x -f- y ; and composition by a producjt, 
white X polished, x y ; and conducts his manipulation throughout 
in conformity with these suppositions. 

10. The final result of the generalizing process is the 
Abstkact Name. This is an elliptical form of speech, 
highly useful, but also greatly abused. 

Such names as motion, weight, breadth, roundness, white- 
ness, melody, sweetness, roughness, polarity, wisdom, justice, 
beauty, are called abstract names, as signifying qualities or 
attributes without reference to the things that possess the 
qualities. They seem to separate the points of community of 
agreeing objects, from the objects themselves, an operation 
impossible in fact, and even in thought, but supposed, by a 
kind of fiction, to be possible. They give the meaning ex- 
pressed by the connotation of the corresponding class desig- 
nations — moving thing.s, heavy things, broad, round, white, 
itc., but they drop entirely the denotation. 

The abstract name, although occurring in all language^, ia 
not absolutely required for ordinary speech ; nor indeed for 
science. The meaning to* be conveyed can always be given^ 
although not so short’y, by means ot general or class names. 
The najne * motion ’ expresses what is meant by ‘ moving 
things ; ’ the farther effect of it is to limit the consideration 



ADBTilAOT NAMES. 


63 


to this one feature of the things in question; it amounts- to 
saying ^ moving things in so &r as moving,’ or with referenoe 
to the one circumstance common to them all, and not to any 
oilier circumstance that may attach to particular individuals. 
So ^ justice ’ expresses the same meaning as ' just actions ; ’ 
the only existing fact corresponding to the term is the class 
\iusfc actions.* There is no such thing in the universe as 
justice by itself ; we cannot point to a disembodied justice. 
The term signifies ‘just actions,’ with a peculiar stress or 
emphasis put upon the features of agreement ; ‘just actions in 
so far as just, or viewed solely with reference to their being 
jifSt.’ The proposition ^Justice commands respect^' is the same 
proposition as ^just persons are respected persons,’ with a 
more emphatic indication than the class names seem to give, 
that the causation refers solely to the points common to ‘just 
])or8onB,’ and to ‘respected persons.’ ‘ Just persons so far as 
just are respected persons so far as respected.* ‘ Beauty gives 
pleasure ’ is equal to ‘ beautiful things (in so far as beautiful) 
are things pleasant (in so far as pleasant).’ There is no 
‘beauty ’in the abstmet giving ‘pleasure’ in the abstract ; 
such a supposition is the old error of Realism, scarcely yet ex- 
tinct. ‘ ^ind is the cause of force ’ can mean only ‘ beings 
possessing mind, in so far as possessing mind, are the cause of 
moving things considered as moving.* ‘ Mind* is inseparable 
from certain actual beings called persons, beings mentally en- 
dowed, Ac. ; and ‘ force ’ is an abbreviation for moving things, 
the cause of other moving things, in so jar as moving. 

A great power of abbreviation is given by abstract terms, 
which is probably the motive for introducing them so largely 
into common speech. This is apparent from the circumlocu- 
tions necessary for avoiding them. 

The abuse of abstract names is exemplified in the almost 
irresistible tendency they have to suggest the existence of 
things in the abstract. We are led to suppose from the use 
of the terms Time, Space, Mind, that there is something in 
nature called Time, apart from things enduring ; something 
in Space different from things extended and the free move- 
ments of extended things ; sonrething named Mind, distinct 
from beings exerting mental functions. 

An important logical exercise, for detecting the fallacies 
nursed under abstract^ names, is to^ translate abstract proposi- 
tions into the equivalent propositions made up of general 
names, not abstract.^ 

* * li the student of philosophy would always, or at least in cases of 
importance, adopt the rule of tnrowing the abstract laog;na^e in which ft 
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Tu contrast to abstract names, all general names, or class 
names, are termed Concrete names : they express the agree* 
meat among things, not as an impossible detached fact, 
but in the actual state of the case, namely, as the things that 
possess the agreement. All class nouns, as man, tree, star, 
and all adjectives, as brave, tall, lustrous, — are eanorete general 
nathes. Every connotative name is thus a concrete name. 

We must not confound, as is sometimes done, a general 
name with an abstract name. A general name is opposed to 
an individual or singular name ; an abstract name is opposed 
to a concrete name, whether general or individual. The 
abstract ‘whiteness’ is opposed to the general designation 
'white things,’ and through it to every pai'ticular white thing. 

The Abstract name cannot possess the double function of the 
general name, — denoting a thing and connoting the similarity 
of things ; it may be said, as by Mr, Mill, to denote the simi- 
larity, or the common attribute, and to connote nothing. 
There is, however, nothing gained, anywhere in Logic, by sucli 
u designation. Tlie Abstract name is the last product of 
generalization ; alike the facility and the snare of general 
expression. 

It is a consequence of the genei’aliziiig process that there 
should bo names of lower and higher generality, as English- 
man, European, man, animal, organized being ; circle, curve, 
geometrical figure, extended thing. These successive gener- 
alities play a great part in science, and lead to many technical 
designations which have to be considered in Logic ; but their 
suitable place is in the following chapter, on tlie Notion, or 
Concept. 

11 . The second group of Names, viewed for Logical ends, 
embraces those connected with Eelativity. * 

The essential Relativity of all knowledge, thought, or con- 
sciousness, cannot but show itself in language. If everything 
that we can know is viewed as a transitum from something 
else, every experience mnst have two sides ; and either every 
name must have a doable meaning, or else for every moaning 
there must be two names, 'W'e cannot have the conception 
‘ light/ except as passing out of the ‘ dark / we are made 

is so frequently couched into a concrete form, he would find it a powerful 
tiid in deiiluig with the obscurities and perplexities of metaphysical specu- 
lation. He would then clearly the character of the immonse mass of 
nothings which constitute what passes for philosophy.’ (Bailey’s Letters 
on the Mind, vol. ii. p. 159.) 
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conscious in a particalar way by passing from light to dark, 
and from dark to light. The name Might’ lias no meaning 
without what is implied in the name ‘dark.’ We distinguish 
the two opposite transitions, light to dark, and dark to light, 
and this distinction is the only difference of meaning in the 
two terms ; ‘ light ’ is emergence from dark ; ‘ dark ’ is emer- 
gence from light. Now, the doubleness of transition is lively 
to occasion double names being given all through the universe 
of things ; languages should be made up, not of individual 
names, but of couples o^ names. When we refer to the actual 
cane, we find a very great prevalence of ceuples, but we can 
hardly call it universal. We have such instances as heat-cold, 
motion-rest, np-down, light-heavy, thick-thin, hard-soft, rich- 
poor, life-death, parent-child, ruler-subject ; and wo must en- 
quire how far the system extends, and, if short of universality, 
why it is so. 

12. The great distinction of Names founded on Rela- 
tivity is expressed by Positive and Negative names. 

No one designation exactly suits the principle of universal rela- 
tivity, The couple ‘ Positive and Negative’ is the best we have, but 
the term ‘negative’ inclines too much to the idea of deficiency, or ab- 
sence of a*qiiality, without the presence of a corresponding opposite. 
Now the negative of a real quality is as inmb real as the i)ositive ; 
North and South, have an equally good title to positive existence. 
Tleat and cold, or the transitions cold-heat, and heat-cold, are 
equally real or present exporiencos. 

Tlie terius ‘ Itolfitivo ’ and ‘ Correlative are also too limited for 
the purpose ; they are t(K) much confined to complex relatioiiBhijis, 
as, parent-child, teach er-scholar, mover-moved. 

Of these two couples, the one most easily arlaf)tcd to the univer- 
sality of relation is the first — ‘ Positive and Negative ; ’ whic^h we 
shall adopt with the understanding that ‘ negative’ has always a 
real existence, no less than ‘ positive.’ So explained, it may be 
stretched to the whole length of universal relativity. L’ rider 
‘ Relative ’ and ' Correlative,’ will be explained certain special rela- 
ti«»iiships, growing out of the complicated arrangements of the 
world. 

* 

Mr. lljll expresses the nature of Positive and Negative in 
the following terms To eVery positive concrete name^ a 
carrospoiiding negative one might be framed. 'After giving a 
name to any one thing|^ we*might create a second name which 
should be a name of all tilings wdiatever, except that parti- 
cular thing or things. These negative names are employed 
wdienever we have occasion to speak collectively of q-ll things 
other than* some thing or class of things. Thus noUwJdte de-» 
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notes all things whatever except white things ; and connotes 
the attribute of not possessing whiteness.* ‘ Names which are 
positive in form are often negative in reality, and others are 
really positive though their form is negative. The word in- 
commient for example, does not express the mere absence of 
convenience ; it expresses a positive attribute, that of being 
the^ cause of discomfort or annoyance. So the word unpleasant^ 
notwithstanding its negative form, does not connote the mere 
absence of pleasantness, but a less degree of what is signified 
by the word paiw/hZ, which is positive. Idle on the other hand, 
is a word which, though positive in form, expresses nothing 
but what would be signified either by the phrase not wotldng^ or 
by the phrase not disposed to work ; and sober, either by not 
drunk, or not drunken' 

Thus far Mr. Mill. Mr. do Morgan carries the distinction to 
the length of a mode of universal relativity. He says : — * Let us 
take a pair of contrary names, as man and not-niari. It is plain 
that between them they represent everything imaginable, or 
real, in the universe. But the contraries of common language 
usually embrace, not the whole universe, but some one general 
idea. Thus, of men, Briton and alien are contraries : every man 
must be one of the two, no man can be both. Not-Briton and 
alien are identical names, and so are not-alien and Brilon, The 
same may be said of integer and fraction among numbers, peer 
and commoner among subjects of the realm, male and female 
among animals, and so on. In order to express this, let ns say 
that the whole idea upder consideration is the universe (mean- 
ing merely the whole of which we are considering the parts) 
and let names that have nothing in common, but which be- 
tween them contain the whole idea under consideration, bo 
called contraries m, or with respect to, that universe. Thus the 
universe being mankind, Briton and alien are* contraries, as 
are soldier and civilian, male and female, <Src. ; the universe 
being animal, man and brute are contraries, &c.’ 

Mr, d© Morgan here supplies what is requisite to the pre- 
cise definition of Positive and Negative. It is not strictly 
correct to say that ^ not- white ' means evor3^thing in nature 
except white things ; a more 'limited universe is supposed at 
the time, probably the universe ‘ colour and the meaning of 
not-white is black, red, green, yellow, bine, &c. Sometimes a 
still smaller universe may be intended, the universe of white, 
black, and the shades of grey ; thfe prismatic colours being ex- 
cluded ; in which case not-white means black and grey. 

When a term is ambiguous, one mode of rendering it pre- 
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otse, is to name the opposite of what is lueant. The term 
^ciyil’ has many meanings; it is opposed to natural, to 
military, to ecclesiastical, to uncivil or discourteous, and so on.. 
The same purpose is served by stating what higher universe is 
present to the mind of the speaker. If the universe be the 
condition of human beings in relation to one another, * civjil * 
means organized into human society ; if the universe be the 
departments of government, * civil ^ is known to exclude 
military aud ecclesiastical ; if the universe be manners or ad- 
dress, civil is understood in that connexion. 

Thus of the three things — the universe or genus of the 
speaker, the positive, and the negative— we cannot know one 
without knowing the others. Any ambiguity in one is reme- 
died by stating a second ; it matters not whether that second 
be the contrary or the entire universe. In common speech, 
we are usually able to assign the universe from the context or 
occasion. In discussing the origin of human society, we se^ 
that the words ‘civil’ and ‘nataral’ are employed to divide 
the universe of man’s condition in respect of society. When 
we do not know the subject of discourse, we are still made 
aware of what a term means, if the opposite happens to be given, 
as ‘ civil,’ ♦ not rude.’ 

1 3. In those cases, where a universe contains but two 
Tiicinbers, the one is the coinxilete negative of the other 
This is the most marked form of contrariety. 

Heat-cold, light-dark, high-low, straight-bent, good-evil, 
pleasure-pain, virtue-vice, health-disease, man-brute, are com- 
plete and emphatic contraries ; the negative of one member is 
ihe affirmation of the otlier ; the affirmation of onp, the nega- 
tive of the othe^. 

14. When a universe, or higlier genus, contains many 
members, the contrariety, although no less real, becomes 
<liffused. 

‘ Red ’ in the universe colour is not negatived by any single 
colour, but by a plurality of colours. If we are dividing 
colours according to the Newtonian spectrum, ‘ not- red ’ means 
six colours. In a full enumeration of shades of colour, * not- 
red’ would be a list df many scogss of individuals. The 
contrariety is then diffused an A pointless. ‘Not an Huglish- 
man ’ leaves us in a wide sea of possibilities ; the universe 
being natives of different oounfries. 



58 


NAMES OR TERMS. 


15. Language contains various modes of expressing 
opposition or negation. 

(1) lu certain prominent instances, separate names are 
given to the contraries; as in many of the examples already 
quoted. Our language contains perhaps some hundreds of 
couples of contrary names : young-old, wise-foolish, brave- 
cowardly, rising- falling, good-evil, sweet-bitter, rough-smooth, 
health-disease. 

(2) There are certain general modes of stating negation. 
The chief is the prefix not : — not-cold, not-wcll, not a fish, 
not-metal, non-eloctric. 

The prefixes ‘ un,’ ‘ in,’ and the suftix ‘ less,’ are also used : 
unknown^ incomprehensible ; heedless, blameless. 

T)ie purpose is also served by various uircunilocuiioiis — 
‘ everything but,’ ‘ all but/ ‘ all that remains wlien one is 
withdrawn.’ These last forais express accurately the real 
process of negation when disguised by plurality of contraries ; 
a universe is assumed, the given positive is subtracted from 
that universe, and what remains is the negative or opposite. 
‘All the simple bodies except the metals ’ explains the meaning 
of not-irictal, in the universe ‘ simple body.’ ‘ All the parts of 
speech except the noun/ is the full rendering of ‘not a noun/ 
‘ not-noun.’ 

IG. The Negative of a real property or thing is also real. 

If a negation be, simply the remainder when one thing is 
subtracted from a universe containing more than one, such 
negation is no less a positive reality than the so-called positive. 
In fact, positive and negative must always be ready to change 
places; positive wp, negative dotmi ; positive rfou’w, negative 
up. 

Tliere are certain circumstances, where one side seems to be 
positive, by a special propriety ; as when we express fulness 
abundance, or presence, as op[)osed to deficiency, or absence. 
‘ Wealth-poverty,’ ‘ debt-credit/ ‘ plus-minus,’* ‘ full-empty,* 
‘strong-weak/ ‘living-dead,’ ‘knowledge-ignorance/ ‘ fruitful- 
barren,’ ‘ something-nothing, — these seem to give us on tae one 
side a truly positive conception, on the other side, a truly 
negative ; the reversal of the terms would seem harsh, un- 
natural, distorted. Yet^ in all such cases, the negation is a 
real and definable phenomenon ; a geriuiiit> experience of the 
human mind, although, in most instances, a less agreeable 
erperience. The position of being in debt i>s a real fact or 
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state, v'itb characteristic features ; there is an assignable urti* 
verse, the universe of pecaniary circumstances ; we subtract 
from that total the cases called being * out of debt/ * solvent/ 
and we find as a remainder cases of * being in debt / the two are 
mutually opposed ; we might call either positive, and the other 
negative. Any awkwardness in the free transposition of the 
epithets arises from the imperfection already noticed as 
attaching to those epithets, considered as names for universal 
relativity. They are frequently used with more limited and 
special associations, such as to give a greater seeming pro- 
priety to the employment of ‘positive ’ for the conditions ex- 
pressed by abundanoo, wealth, credit, strong, pleasurable, 
good, than to the employment of ‘ negative ’ for thoso condi- 
tions. 

The highest universe of all must contain at least two things, 
mutually explaining, and equally real. This remark is neces- 
sary, because a fallacy is often committed by using the forrowS 
of language where there is no longer a reality to correspond. 
Thus matter-mind, or more con-ectly exiended-uiicxtoiided, 
— object-subject—signify a real couple, mutually explaining. 
The denial of matter, extension, or the object- world, is the 
affirmation jef mind, the subject-world. Up to this point, we 
are in the region ot* real and actual experience. There is a 
transitiiui familiar to us, between certain states of consciousness 
called matter, and other states called mind ' we know both, 
by mutual contrast ; while our Imowledfje can ascend no 
higher. Still, language can take a flight beyond. We can 
in words^ sum these two facts together — mind and matter, 
subject and object; wo can even use a single term as the 
equivalent of this sum — Universe, Existence, Absolute; but our 
knowledge is not advanced by the step. There is nothing 
correlative to t6e supposed universe, existence, the absolute ; 
nothing affirmed, when the supposed entity is denied. Matter 
we can conceive, because of its real opposite, mind ; but ‘ exists 
euce ’ has no real opposite. 

Granting for a moment, that there were such a thing as 
non-existence, to give reality to existence, what is to prevent 
us from suinming these- two together, giving a name to tlie 
sum, and insisting on the reality of this new entity, with a 
correlative reality ; and so on witboutend ? We must obviously 
stop somewhere ; and the proper point is the highest couple 
that generalization can carry ub to. l^his is to conform to the 
essential relativity or doiTbleness of knowledge. An absolute 
unity is not knowledge, but an unmeaning phrase. 



60 


NAMES OK TERMS. 


17. Many Special Relationships, apart from nniveisal 
relativity, are involved in the processes of nature, and in 
the relationships of living beings. From these, we have 
numerous relative terms. 

In the act of cotnmunioating motion, there is a thing moving 
and a thing moved, something striking, and something 
struck. In support, there is a supporter and a thing sup- 
ported. Attraction and repulsion require two things ; the 
attracting and the attracted. Heat and light emanate from 
some body and^ operate upon other bodies. Acid is relative 
to alkali or base ; both to a neutral salt. 

Procreation implicates parents and offspring. Male is cor- 
relative with female ; the name ‘ male ’ has no meaning by 
itself; we must understand ^male * and ^female ’ by the same 
indivisible act of iutelligence. The fact that they express is a 
complex fact ; both parties are concerned in it ; the part of 
one cannot be separated from the part of the other. 

‘ Lock * and ‘ ktjy ’ are correlative terms of this kind. We 
cannot understand or explain a key without the mention of a 
lock, nor a lock without a key. 

The complex structure of human society contains many 
situations, wdiere two parties mutually enter. Such are sove- 
reign-subject, master-servant, buyer-seller, debtor-creditor, ac- 
cuser-accused, teacher-pupil, doctor-patient, churchman-dissen- 
ter. These are cases, not of universal, hot of special, relativity, 
and deserve to be considered apart from the more fundamental 
relationships inherent in knowledge. 

All active verbs are correlative from the very necessity of 
their structure. An agent supposes something to act upon ; 
unless viewed in act, it has no meaning. A conqueror that 
never conquered anybody is an absurdity. 

It is commonly said, with reference to the great problem 
of the Perception of a Material World, that knowledge ‘sup- 
poses a mind knowing, and a thing known which is inter- 
preted as proving that there is a mind apart from matter. In 
truth, however, it proves only, that, in the act of knowledge, 
as in every other act, there* is a mutual participation of two 
things. Whether these things can exist as separate, detached, 
and independent entities, is a distinct enquiry. 

18. The meaning of ‘every object of knowledge enlarges 
with the enlargement of its negatives or contraries. 

Gold,’ in the universe ‘ simple body ’ means the opposite. 
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or exclusion of the other sixty^two simple bodies. If ten mure 
elements be discovered, there will be ten more exclusions or 
opposites. * Health’ to a mstic means the absence of a certain 
number of familiar diseases — cataiTb, rheumatism, dyspepsia, 
measles, &c . ; to a hospital nunie, it has a still wider meaning ; 
to an institutional writer on Medicine, it means the exclusion 
of upwards of a thousand diseases. * 

There is no escape from the principle of universal relativity. 
There is no possibility of mentioning a thing, so as to be 
intelligible, without implicating some other Ahing or things, 
equally intelligible. One might suppose that a chair is an 
absolute and unconnected fact, not involving any opposite, 
contrary, or correlative fact. The case is quite otherwise. 
The chair is immediately opposed to vacuity, and to the 
physical and mental condition of the person suffering from its 
absence. It may, according to the circumstances, have a still 
greater compass of opposition, and so a still wider meaning ; 
it may be opposed to a table, a bed, a footstool. It may have 
still farther oppositions ; the reference may be to the universe 
‘seat’; in which it would be opposed to a ‘stool,’ ‘ a bench,’ 
a ‘sofa,’ ‘an ottoman,’ Ac. The full meaning would then be 
1 do not want a ‘ stool,’ ‘sofa,’ &o., but a chair. 


CHAPTER IT. 

CLASSES, NOTIONS, OR CONCEPTS. 

1. These designatioi7S signify generalization applied to 
single properties, or to groups of properties regarded as 
unite or wholes. 

The contrast is to Bropositions, which are generalized 
couples, with the affirmation (or denial) of coincidence. 

We may identify and generalize a number of things under 
a single point of CQmmnnity,iaH ‘ reniid,’ ‘heat,’ ‘polarity.’ 
In the concrete, these generalities are named classes — ‘ round 
things,* ‘ hot things,’ * polar things.’ When the point of com- 
•munity is spoken of in the abstract., — ‘ ronndnc«s, ’ ‘ heat,’ 
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<)olarity, — the abstraction is called a general notion, a general 
concept, and often simply a notion, or concept; the terms 
' notion’ and ‘ concept’ being regarded as more applicable to 
a generalized property, than to a single concrete object. The 
phrase ‘abstract idea’ is an eqnivalent expression, for the 
common property of a class. 

• It is impossible to confound these classes, or notions, having 
only a single feature in common, with propositions, which 
must have at least two things. But many classes have more 
than one I'eature in common ; as * metals,’ which agree in fonr 
or five points, ^he class ‘ man ’ has a still greater number of 
points of agreement. In such irstauces, the distinction between 
the class, or the general notion, and the proposition, appears 
lo be done away with. It no longer turns upon the number 
of common properties, but upon the manner of expressing their 
conjunctions. In the class, the conjunction of the properties 
in a group is assumed ; there is no question raised, as to 
whether they are conjoined. In the proposition, this is treated 
as open to doubt, and the doubt is met by a positive assurance, 
in the form of a distinct affirmation, backed up, if need be, by 
proof or evidence. 

The following are examples of the generalized JProposition, 
Involving two notions linked together by affirmation (or dis- 
joined by denial). ‘The circle contains the largest area within 
a given circumference ’ ; ‘ heat is convertible into mechanical 
force ‘ the metals are the bases of salts.’ In every one of 
these there are two distinct general classes or notions ; the class 
‘ circle’, with the class jor notion ‘ largest area in a given 
circumference’; the class or notion ‘heat’ and the notion 
‘ convertible into mechanical force ’ ; the class ‘ metals and 
the class ‘ bases of salts.’ But the existence of two notions 
does not exhaust the force of the proposition. There is farther 
the information that the two in each case do, or do jot, go to- 
gether. A hearer is supposed to be in ignorance or in doubt as 
to whether the notions ‘ circle ’ and ‘ maximum of area ’ are 
coincideni ; and the proposition sets this doubt at rest, so far 
as affirmation can go. 

Obviously, it is only the 'affirmative or conjunctive proposi- 
tion that can evei* be confounded with the double-propertied 
class ; the negative proposition declares the disjunction of 
I Kings. 

The nature of‘ the Class, l^’otion, or Concept, has been 
unavoidably brought out under * Names,’ and more especially 
under names grounded on generality. 
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2. Many classes are based on a single point of coia- 
munity ; otherwise expressed by saying that they possess 
only one attribute ; as white, hard, long, extended, round, ^ 
polar, hot, pleasure, multitude, 

‘ White,’ being a single, indivisible impression on the mind, 
the things tliat agree in it, and in nothing besides, are clashes 
btiscd on one point of community ; they have only a single class 
aitribuic. 8ach classes are numerous. The properties-— 
transparent, hard, soft, elastic, brittle, long, square, hot, liquid, 
air, simple body, pleasing, just, powerful — are single features of 
agrfiement ; there are communities of things comprising 
these several individual features, and no others ; and they are 
all ireated as simple effects. * 

3 There are classes formed upon more than one, but 
yet not many, points of community. 

A good number of cl asses have two points in common, A 
house is (1) an artificial erection, (2) for the purpose of shel- 
tering living beings or things belonging to them. A town is 
(1) an assemblage of inhabited buildings, (2) under a common 
government. A magnet is a body (1) attracting iron, and (2) 
polarized. • 

As an example of a triple-propertied class, we may ciu^ 

^ Mind,’ which comprises three distingnishablo functions — Feel- 
ing, Will, Intellect. Chemical Affinity has also a triple defini- 
tion ; — definite proportions, change of properties, production of 
heat. 

The long received definition of ‘ Inftammation’ (‘numerates 
four properties — Heat, Kedness, Swelling, Pain, 

4. Tliere are certain Classes grounded upon a large and 
indefinite nurfibcr of common features. These are tenned, 
ly pre-eminence, real Kinds, Injimm Species, lowest Kinds. 

* The niagleneHS, in some of these instances, is relative to tho usual iiiocio 
01 defining by reference to a higher genus with a statement of the specific 
difi'erence fper genus et differentvimj ^ Thus ‘ round ' is a plane figure with 
a special mark (given in the definition of the circle). The inclusion of the 
generic attributes of the plane figure j[Extension and Figure) along with 
itio special difiference would make roundness, or tho circle, a plural notion. 

* Pleasure ’ is of the genus * feeling,’ with a specific difference, which is 
a sin'glw property ; the genus and difference combined would give two 
properties. ' Extended * is^absolutely single, being the highest genus of 
all, on the object side. . For tho complete theory of Definition, this expla- 
nation is material ; in the present connexion, notions may be hold as 
single, whenever the specific difference, usually assigned in defining them, 
is single. In.many notions, this specific difference is complex. 
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■The simple bodies of Chemistry — Oxygen, Siiilphiir, Silicon^ 
Sodium, Tin, Gold, Ac. — ^have each a series of distinctive pro- 
perties. The number aotually known is considerable; and 
' there may bo many unknown. There are from ten to twenty 
properties given in the usnal account of Oxygen ; and about as 
many in the description of Iron, and of Gold. 

'Again, in the Vegetable world, we have classes founded on 
a great number of common properties. The classes termed . 
‘Species,* in the peculiar sense of Species in the Natural His- 
tory Sciences, have a great many characters; — many com- 
mon peculiarities in form, in mode of growth and development, 
chemical products, Ac. A fall account of the British Oak 
would extend to at least twenty or thirty characters. 

Still more in the Animal Kingdom, have we the aggregation 
of many features in the same class. The properties common 
to the species ‘ Elephant’ are very numerous ; a full enumera- 
tion of the bodily and mental peculiarities of the species would 
require perhaps fifty to a hundred designations. The common 
properties of the class ‘ man ’ are still more numerous. 

It is in these three great departments — the Mineral, Veget- 
able, and Animal Kingdoms, — that we have the culminat- 
ing instances of plural properties. The greatest complications 
known apart Irom these do not pass beyond a small number 
of properties. The most intricate disease, for example, can 
usually be characterized by not more than five or six distinctive 
features. 


5. Classes are of higher or lower Generality : whence' 
arises a system of Grades, with a nomenclature expressive 
of the relation of each class to those above, and to those 
below it. The same is true of the corresponding Abstrac- 
tions. 

The names ' genus ^ and ‘ species ’ express a single step 
of the gradation. 


The class ‘ man ’ has a certain degree of generality ; it is 
co-extensive with the human race, and connotes or compre- 
hends the points of similarity among human beings, the terms 
of ooramunion for admission to the class. The class ‘ animar 
is still wider ; including human beings and a great many ' utlt/er 
members — the whole of what is termed the ‘ brutes.’ 

The wider class is ?/allcd ‘ genus,’ with rfefijrence to the nar- 
rower, the ‘ species.’ But there are classes wider still ; ‘ or- 



GKAJOGS IK CLASSIFICATION. 


66 


wider class were termed a * genus/ animals and plants would 
be species under it. The yet higher grans ‘ material bodies/ 
would have, as species, organized bodies and inorganic sub- ^ 
stances ; and so on. 

Justice is included in the wider class ‘ virtue virtue in the 
still wider, * human conduct.’ ^ Reason ’ is a species in the 
genus ^intellectual power;’ which last is a species in ^e 
higher genus * mental endowment.' 

Circle is a species in the genus * curve line.’ 

Qeometiy is a species in the genus Mathematics ; Mathe- 
matics is a species in the still higher genus ‘.science.’ 

It we had no other terms of gradation but the two — genus 
and species — obtained from Greek philosophy, we should 
have to keep shifting them up and down the scale ; and they 
would express nothing but the relationship of the two classes 
indicated ; the genus would always he wider or more general 
than the species. But in Natural History, where there is a 
great range of successive gradations, a senes of terms has 
been adopted to correspond to the entire compass of the scale, 
and each is retained for a distinct grade ; ‘ genus’ and ‘ species’ 
being fixed at a certain stage, and kept always the same. Man, 
horse, dog, cat, are Species, and are never anything else ; the 
grades next above them are Genera and nothing else. 

In Botany, for example, there are four permanent leading 
grades, — Classes, Families or Natural Orders, Genera, and 
Species. The DicotyledonB are a Class ; RanuTtculaceoB^ is a 
Family or Natural Order ; Anemone a geiuis ; Anemone rmrto- 
rosa (wood anemone), a species. In particular cases, inter- 
mediate grades are inserted. Classes are divided into 
sub-classes ; Natural Orders, are divided and sub-divided 
successively into Sub-orders^ Tribes^ Suh-tribesi. Divinons, Sub- 
ddvisiom; genera into S-wS-gfenera, Seciiows, Species 

may have nnder them VarieiieB, The carrying out of these 
sub-divisions to the full would fom'ieen grades. 

In Zoology, the primary divisions or svb-kingdoms^ Verte- 
brata, Mollnsca, &c.,are sub-divided into Classes (as Mammalia), 
Sub-Classes (Monodelphia), Orders (Primates), Sob-orders 
(Simiadm),*GENERA (Aper), Species (Chimpanzee}. 

Beyond the Natui’al History departments, and ' one or two 
other exact sciences of classification, as Diseases, the ternis 

* genus’ and ‘species’ xetain their ^mobile character. In 
liRw, crime would be a ‘ genus ’*to the particular kinds of crime 
— ^treason, murder, manslaughter, theft, libel, peijury, Ac. 

* Right’ is a genus to the several kinds of right; it is a species 
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uiider the higher geinis ‘ claim/ or requisition. (G. C, LewiB^ 
‘ Explanation of Political Terms/ p. 7). 

6. Ou the principle of Relativity, every class has its 
CORIIEJATIVE class or classes ; every real notion has a co- 
relative notion, also real. 

* Little more needs to be said on this head. The principle of 
Rc^lativity, if true at all, must he true without reservation or 
exception. We cannot form a class, without dividing the 
universe into two halves, one half within and one half without ; 
when we indicate the class ‘round’ in the universe ‘plane 
figure/ we imply certain other figures, as triangular, oval, 
spiral, &c., which are the correlative group The class 
‘ virtue ’ supposes another class, according to the universe of 
the speaker ; if that universe be actions relating to morality or 
to good und evil, the negative or co-relative class is ‘ vice.’ If 
plants be spoken of, the class to be excluded or denied, may 
be animals, or may be all material bodies. The class ‘bitter 
tastes,’ it' in the universe ‘ sensations of taste/ co-relates with 
‘sweet, aslringeut/ &c,, or all tastes except biller; if the 
universe be ‘sensation,’ the remaining sensations of taste, and 
^11 the sensations of all the remaining senses, are the*correlative, 
the things excluded W'lien ‘bitter tastes’ arc mentioned, the 
things brought i’orward when bitter tastes are excluded. 

In like manner, every abstract idea must have its correlative 
or counterpart, which must he a reality if the idea itself is a 
reality. Length (in 11 it* universe ‘dimension ’) is opposed by 
Breadth and Thicknt?ss. If ‘justice ’ be a real notion, there 
must be a reality corresponding to injustice. ‘ Affinily ’ is op- 
posed ciilier to ‘ neutrality ’ or to ‘ lepulsion,’ or to both. If 
there be a distiuet meaning in ‘force,’ therf! must be some 
distinct opposite ; and the meaning changes as the iut/cnded 
opposite changes ; it may be force as opposed to inactivity, 
quiescence, oi* force as opposed to matter. 

THE NOTION UNOER THE GUISE OE THE PROPOSITION. 

7. In many iiislauces, proj)usitious appear to give know- 
ledge, but in reality do not ; the intention being, not to 
couple two distinct things in affirmation, but merely to in- 
dicate a Class, Notion,' or Concept. This is a source of 
much confusion and fallacy. 

In ibhe sentence, ‘ a tiiangle is a three-sided figure/ there is 
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the form but not the reality of predication ; in the sentence, 
* the pyramid is the form of greatest stability,’ there is both the 
foiin and the reality. In the first case, what we couple, by 
the affirmation, is a name and a thing ; we give a lesson in 
naming, or else give the meaning of a name. In the second 
oase, we couple two distinct things ; we declare a fact in the 
order of nature, namely, saying that wherever we find a build- 
jug of the form of a pyramid, there we have a structure of the 
highest stability. 

I’he instance first quoted — a triangle is a three-sided figure 
— tyj)ities a large class of predications iii«form; they are 
named ‘ verbal propositions,’ ‘definitions,’ and also ‘ analytical’ 
or ‘explicative’ propositions or judgments. Thus, ‘Justice 
is Ihii piving to every one tbeir due,’ is a verbal proposition, 
definition, or analj'tic judgment; it tells us, that when the 
— ‘giving any one tlieir due’ — occurs, the single word to 
name it by is ‘justice;’ and, conversely, when the word 
‘ justice’ is mentioned, the fact Bignificd is otherwise expressed 
or more fully unfolded b}’^ the words ‘ giving to all their 
duo.’ On the one side, such propositions loacli us the name 
to apply to a given thing ; on the other side, they teach the 
meaning of.a given name. 

Ill contrast to these propositions in form, the proposition, 
strictly so called, is a ‘real proposition,’ an aflirmation (or 
denial) of conjunction, a ‘synthetic’ or ‘ ampliative ’ jiroposi- 
tion or judgment, a declaration of the ‘order of nature.’ 

In verbal propositions that assert the concurrence ol' aname 
with a single feature of resemblance, there is seldom any 
mistake. Fallacies rlo occur in the more difllcvilt and subtle 
quoslions ; as in Butler’s allegations about Conscience and 
about Right. When persons happen to be very ignorant of a 
subject, they may fall into the mistake of sup})osing the 
declaration of tbe meaning of a name to be the coiijuriotion of 
iwo things, or two facts. Such ignorance is beyond the scope 
of Logic, which can only give warning of the ambiguous and 
deceptive character of the propositional form. 

‘ J romer lyrote tbe Iliad,’ is a verbal predication. We know 
not) ling about Homer except the diithorship of the Iliad. We 
have not a meaning to attach to the subject of the proposition, 
‘Homer,’ apart from the prddicate, ‘wrote the Iliad.’ The 
affirmation is nothing nTore tb^ii that the author of the Iliad 
was called Homer. 

‘ Instinct is untaught ability’ is a verbal proposition. , If it 
.imparts inforaiation beyond the use of the word instinct, the 
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information consists in substituting a precise statement of tiie 
nature of instinct, for a vague and confused one. All improve- 
ments in the defining of words have the same effect ; and may, 
therefore, do more than communicate a lesson in naming. 
This follows from the high function of a general name, which 
assimilates and brings together widely distributed particulars. 
** ‘ Instinct is hereditary experience’ (Darwin and Spencer), is 
a rHil proposition ; the predicate is an entirely new fact, 
nowise comprised under the subject. 

‘ Conscience possesses authority over men’s actions,’ is a 
verbal proposition. When we enquire into the meaning, 
connotation, or definition of Conscience, we find that authority 
is its esbcntial fact ; take away authority, and conscience would 
no longer be present. There may be many real aflirmations 
respecting Conscience. We may declare it to be — a simple 
faculty of the mind, a compound or derived faculty, the vice- 
gerent of the Deity in the human mind, present in all men, 
absent in some men, absent in the animals, essential to human 
society, the highest dignity of man. 

‘ Matter is inert ’ is a verbal proposition ; it only repeats the 
essential quality of material bodies. Beal propositions respect- 
ing matter would be such as these — MLatter is, or is not, eter- 
nal ; is indestruciiblo ; is never at rest ; is of many different 
species; gravitates; is endowed with numerous attractions 
and repulsions. 

* Governments are not made, but grow ’ is real. 

^Justice IS honourable,’ ‘virtue is lovely,’ are real proposi- 
tions, on the supposition that we do not include approvin.g 
sentiment in our ideas of those qualities. 

‘ Uiiintoreeting sensations are never, for their own sakes, an 
object of attention,’ is a verbal proposition. The predicate 
‘being an object of attention’ means the same thing as the 
subject ‘ uninteresting sensations.’ To interest us and to ex- 
cite our attention have scarcely an assignable shade of differ- 
ence ; although it may happen that the use of the designation 
in the predicate may assist a person little informed to see the 
full force of the designation in the subject. 

‘ Sovereignty is the authority of one or more men over 
others ’ may be given as the meaning of the word, and is there- 
fore a verbal predication. All hypotheses as to the actnal, or 
the legitimate, origi/ti of phe sovereign power, are real predica- 
tions. 

8. When a class has several attributes in common, there 
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may be the semblance of real predication, yet without the 
reality. 

* A house is made to dwell in* is not a real proposition. * To * 
dwell in’ is a part, although not the whole, of the meaning of 
a house. Whoever knows what a house is, knows the fact 
asserted in the proposition. • 

‘ Mind is intelligent * is a verbal proposition ; tfie predicate 

* repeats what is already included in the subject. The connota- 
tion, or meaning of mind,, embraces Intellect, together with 
two other functions — Peeling and Will. On the other hand, 

^ Mind is coupled with a material organizafion ’ is real ; the 
predicate is no part of the meaning of the subject. We do 
not include the material accompaniment in the explanation of 
the word ‘ Mind/ Aristotle did include, in the meaning of 

* soul ’ the bodily organization ; to him, therefore, ‘ Soul 

is coupled with body ’ was a verbal or analytic proposi- 
tion. 

‘ Fire burns ’ is not a real proposition ; it merely repeats, or 
unfolds, the chief attribute of the subject. Our earliest, and 
most persistent notion of fire, is the same as is expressed by 
‘ burning. * 

9. In the Natural Kinds, verbal predication is still more 
apt to be confounded with real 

A natural kind is distingished by containing not one, two, 
three, or four features of community, but ,a very large, indefi- 
nite, and perhaps inexhaustible number — twenty, fifty, or a 
hundred. Oxygen has a great many properties ; the aggre- 
gate of all these is properly the meaning of the word. Oxy- 
gen is a gas, has a given atomic weight, combines with hydro- 
gen, &c., — are all in strictness, verbal or analytic propositions. 
Are they therefore useless or incompetent ? Certainly not, 
yet their form is somewhat misleading. 

The technically correct form of these predications would be 
as follows : — There exists in nature an aggregate of the follow- 
ing properties; — matter, transparency, the gaseous form, a 
certain specific gravity^^active combining power, and so on ; — 
to which aggregation is applied the name ‘ oxygen.’ After 
the' information thus given is .fully imbibed by the hearer, the 
propositions ^ oxygen is^a' gas,’ ^ is au active combining agent,’ 
Ac., are verbal, identical, or tafltologi&il propositions ; the pre- 
dicates, being suggested to the mind when the name is pro- 
nounced, are.a superfluity. 
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* There are, however, certain circmnstances and occasions 
when such predications are not identical or tautological, but 
real ; the predicate adding something to the subject as under- 
stood by the hearer. 

(1.) A person may be insufficiently informed as to the pro- 
perties of a certain complex class, but yet may know enough 
tA distinguish the class. Most people know that an elephant 
is a huge animal, with thick skin, a trunk, and ivory tusks.. 
In such a state of knowledge, the affirmation of any one of 
these facts would be a verbal or identical proposition ; it 
would merely rqpeat one of the facts already entering ^iiito 
the meaning of the word. But the elephant has a great many 
peculiarities besides ; and the communication of any of these 
would be real knowledge; they would be ‘synthetic* affirma- 
tive — statements added to what is already implied by the 
word. Yet after bedng communicated, understood, and im- 
pressed in the memory, they would cease to be real predica- 
tions; they would henceforth be verbal or analytic state- 
ments ; repeating w'hat the name now suggests or connotes to 
the person whose information has been enlarged. 

All newly discovered properties are real predications on 
their first announcement ; although immediately on being 
communicated, they become vei*bal. When Faraday discovered 
that oxygen is magnetic, the intimation of the fact was for 
the moment a real proposition respecting * oxygen *. After 
being once comniuiiicaied, it was no more real than the 
affirmation of any other property of oxygen. 

(2.) There may be an inductive operation required to aseer-- 
tain the fact that the properties of a complex class or notion 
do actually go together in nature. Tims, Mind is defined by 
the three facts — Feeling, Will, and Thought; — ^biit this sup- 
poses a foregone induction, to show that these three properties 
always concur — that where there is Feeling, there is also Will, 
and where there is Will, there is also Thought. To afiirm 
that Feeling, Will, and Thought are associated, is a real pro- 
position. The definition of Mind tacitly assumes that this 
conjunction is established ; hence Mind feels, ^ind wills, 
Mind thinks, are verbal propositions. Yet, since they imply, 
when taken together, that the three distinct facts are united in 
nature, they may be considered as having the reality oi 
predication underneath. , 

In like manner, obe affirmations — ‘CUcmical affinity is in 
definite proportions, produces heat, is followed by change of 
properties* — are a series of verbal or analytic affirmations 
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yet, there is a reality at bottom , namely, that. ‘ union • in 
definite proportions is conjoined with evolution of heat and 
change of properties.’ The name ‘ chemical affinity * covers all 
three facts ; and when used as a subject, with any of them as* 
predicates, the affirmation is strictly verbal or identical ; the 
^word already means what is affirmed.* 

The cases now quoted differ essentially from the aggi’cgfNtes 
called ‘kinds’ — mineral, vegetable, and animal bodies, for 
reasons to be afterwards given, 

(3) Tlie verbal proposition may be not improperly used as 
a reminder y or by way of referring to, oi* reciting a kiiown fact. 
Wtf may say ‘ oxygen is the supporter of combustion,’ intend- 
ing only to bring to mind or to indicate that special property 
with a view of making some inference from it. It is as if we 
were to say — ‘ inasmuch as among the aggregate of pow'ers and 
properties named oxygen, one is the suppc/rfc of combustion, 
therefore, &c ’ 

10. The ve^rbal proposition is, to a great extent, identical 
with the Definition, which has tlie form of predication, 
but is ill substance coincident wdth the Class, Notion, or 
Concept. 

In defirting, we use the form of the proposition ; — ‘a square 
is a straight-lined, four-sided figure, with its sides equal, and 
its angles right angles ; ' ‘a society is an aggregate 
of human beings under a common government.’ But the 
alliance indicated by the affirmation is not between f wo things, 
but between a name and a thing, so that all definitions are 
verbal propositions ; and all verbal propositions, relating to 
general words, serve the ends of the definition. The examples 
above given of the verbal proposition admit of being expressed 
as definitions, fin whole or in part. ‘Matter is inert’ may be 
given as the definition of matter, * Oxygen is a gas,* is part 
of the definition of oxygen. 

11. The Definition, in its full import, is the sum of all 
the properties connoted by the name. It exhausts the 
meaning/)! a word. 

* Mauy words, from the circumstance .of naming complex notions, 
covertly affirm propositions ; they cause it to be supposed that the con- 
jnnefion ct the several properties has been already verified; which may 
or may not have been the case. The name * substance * means u self- 
subsisting^ entity, underhing and 'supporting the attributes of things, it 
being taken for granted that thero is in nature such a conjunction. 
Bentham described certain names as 'question-begging appellatives,’ 
because they could not be used without assuming the tinth of propositions. 
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The definition of ‘ Wealth ’ is a statement of everything in- 
volved in the moaning of the word. The definition of ‘ Mind * 
exhausts the properties requisite to whatever we call a mind. 

12. When a thing has numerous properties, as in the 
case of a natural Kind, certain purposes may be served by 
an, unexhaustive definition. 

(1.) Instead of our enumerating all the properties essential 
to a kind, we may mention only those that are sufficient for 
discriminating it from other kinds. Thus gold could be defined 
as yellow, incorrosible, and having the specific gravity 19*34 ; 
there being no other substauce possessing the same combina- 
tion of qualities. Mercury is the metal that is liquid at 
common temperatures. The banyan tree sends down numerous 
shoots which take root and prop up its branches. The ele- 
phant could be defined by his trunk alone ; this would be 
quite enough to prevent his being confounded with any other 
animal. Man could be defined by the number of his muscles, 
the structure of his hand, or his mental faculties, all which are 
peculiar to humanity. 

These arc the definitions that serve for discrimination, 
testing, or diagnosis. Weight and colour together are suffi- 
cient to detect a bad sovereign. In chemical testing, two or 
three properties are sufficient to identify a substance. There 
are diseases known by a single symptom ; the deposition of 
urate of soda happens only in gout. 

The sufficiency of such definitions is owing to the absence 
of other things possessing the same features. New discoveries 
may take away this advantage. The high specific gravity and 
the colour of platinum failed as decisive tests when the allied 
metals, osmium and iridium, were brought to light. If there 
were quadrupeds possessing the mental faculties of man, these 
faculties would no longer suffice to identify a human being. 

(2.) Such definitions, although unexhaustive or incomplete, 
are yet essentials of the thing defined ; they are included 
among the marks or characters believed to be inherent in the 
thing. There may be other characters, serving the purpose 
of discrimination, that are accidents and not essentials. Thus, 
it is an accident of the diamond to be, quantity for quantity, 
the most precious substance in nature. It is the accident of 
man to be ‘ the paragon of animals ; ' what we regard as the 
essential features of humanity would still remain, although a 
higher creature were to appear on the earth. Now, so long as 
these accidents are distinctive, they serve for a definition, in 
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the sense of a test ; they prerent the thing from being con- 
founded with any other thing known at the time. 

If we know a thing ordy by such diacrimmaiive tests, the. 
other properties, when predicated of it, make, not verbal but, 
real affirmations. Yet, as soon as we learn those additional 
, properties, we must regard them as falling under the connota- 
tion of the word. When we are told that diamond, which we 
knew to be a transparent, glittering, hard, and high-priced 
substance, is composed of carbon and is combustible, we must 
put these additional properties on the same level as the rest ; 
to us they are henceforth connoted by the uanie. 

THE FIVE PEEDICABLES. 

13. The Five Predicables relate to the distinction be- 
tween verbal and real predication. They are Genus, 
( 7 €yov), Species, (eZSo?), Difference, (Sta^opu), Property (tSmi/) 
Accident or Ooiicomitaut {avfjb^e^r^Kosi)- 

The three last— DifpiiJREncb, Peopebty, and Concomitant— 
are the predicates strictly so called, as illustrating the distinc- 
tion above mentioned. The two first — gemis and species---- 
have nothing to do with predication in the sense of the others. 

Genus, Species, and Difference are mutually correlated ; 
each involves the two others. We have already given the 
meanings of Gemia and Species; we have now to add the 
meaning of difference, which is involved, in these. The Dif- 
ference expresses the charcbcters possessed by any species^ over 
and above the characters of the genus. If we suppose ‘ wolf' to 
be of the genus canis^ the characters belonging to the wolf, in 
addition to those of the genus, are the Difference, Differentia, 
or specific difference of the wolf. In short, the surplus of con- 
notation of the species, as compared with the genus, is the 
DiBereuce. 

' Science ’ being called a genus and ‘ chemistry ’ a species 
under it, the differentia of chemistry is what distinguishes it 
from other sciences, what it has peculiar to itself, besides the 
generic features of a science. 

Of the three facts — genus, species, difference-7-given two we 
infen the third. From the genus and the species, we can tell 
the difference ; we have only to subtract the essential attri- 
butes of tbe genus from the essentiaf attributes of the species. 
Given tbe species and the difference, we can find the genus by 
eubtracting .the difference from the attributes of the speciea 
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Given the genus and the diflerence we can fix the species, by 
adding the generic marks to the diflerence. Fine Art being a 
.genns, and Painting a species, the difference is the medium or 
instrumentality of colour. 

14. A short, and yet complete, form of Definition is to 
sUte some highm* genus of the thing defined, together’ 
with the specific difference.' In popular language, defining 
often assumes this form, and it has been improperly re- 
garded by logicians as the regular and only form. 

Physiology is Mefined the Science (genus) that trealit of 
living or urgimiaed bodies (diftbrence). Poetry is a Fine Art 
(genus) having language for its. mstruwent (difference). 

Ordinary speech being addressed to persons already partially 
informed, it is usually sufficient to define in this way. The per* 
sou wishing a definition of Ph jsiology^ is supposed to be already 
familiar witli the generic idea of science- If this is not the 
case, the dc^linition fails. Science itself would require deiini- 
tio'i by reference to a higher genus as ‘ knowledge,’ and so on. 

15. All the attributes of the genus, and the additional 
attributes of the s])ecies (that is, the difference) are C(m- 
sidered to be essential attributes. They are all included 
in the meaning or connotation of tlie name. Hence the 
affirmatior. of these makes a verbal (or essential ) predica- 
ticii. 

The generic^ chai’acters of ‘ canis ’ and the additional or . 
specific characters of the wolf are, by tho very nature of the 
case, the characters conuoted by the terms ‘ canis ’ and ‘ wolf.’^ 
To say otherwise would apparently be a contradiction in 
terms. But the force of the remark is not brought out until 
we advert to the two remaining heads of predication, — Pro- 
perty aiul Concomitant. 

16. Piuperty, or Pbopkium, belongs to rent predication. 
It means an attribute flowing out of, deduced from, or de- 
pendent on, an essential ch/iracter. 

The meaning, connotation, essence, or definition of a triangle 
is a right-lined plane figure with three sides. There folh>w 
from this definition, by geometrical deduction, a great many 
propositions relating to the triangle ; — as* ‘any two sides are 
greater than the third,’ ‘ the three angles are equal to two right 
angles.’ These fall under the head of predication called ‘pro- 



PKOPmUM. 


75 


perty * or proprium ; they are not essential characters, although 
derived from essential characters. They typify one large 
department of real predication — the propositions obtained b\; 
mathematical inference. 

Again, ’ oxygen supports combustion ’ is not an essential 
• quality of oxygen ; it is a proprium. It is clearly deducible 
from the more general quality of oxygen expressed by its com- 
bining powers : it is more immediately derived from the fact 
that oxygen combines with carbon. 

From the specific gravities of a number of substances (an 
es.^ntial quality), we can deduce a great mgny propria. Com- 
paring, on the point of specific gravity, mercury with platinum 
and gold, we infer that platinum and gold will sink in mercury ; 
a similar comparison would show that iron, tin, copper, lead, 
silver, &c., will float. These are deduced propositions or pro- 
pria, and not es.scnces; they are not generic, specific, or 
diflereutial characters. 

* Fluids press equally in all directions' is a proprium; it 
follows from the definition of fluidity. 

The power of speech is notan essential or defining character 
of mail ; it proceeds from his other endowments of body and 
of mind ; •it is a proprium. 

We SCO, therefore, that to keep up the distinctiou of essence 
and property, it is requisite that the essential or defining marks 
of a thing should be ultimate and distinct, and not resolvable 
into oiKi anotlier. If a quality could be shown to flow from 
some otlier quality, it would cease to be an essential or defining 
mark, it would be an inference or proprium. The distinctkui 
is lost, when we mix up indiscriminately ultimate characters 
with derived characters, as is not unfrequcntly done in the 
sciences, as well as in popular usage. The enumeration of 
the attributes of oxygen, of gold, of man, should be an enume- 
ration of the final (so far as can be made out), the underivable 
powers or functions of each. 

The proposition ‘ Man is rational ' is a proprium. The u I timaf e 
analysis of man's mental nature, to which ^rationality’ is 
referable,^ shows that reason is not a fundamental operation, 
but derived from the- fonndatio'hs of the intelligence ; whence 
this should not be given as part of a scientific definition of 
man. 

The same may be Said of / Man .walks upright’ ; which is 
an easy inference from his anatomical structure. So also ‘ man 
ifl a cooking animal,.' would be an application of .a more 
general fact — man is a tool-using animal ; which is itself a 
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derivative from bis muscular endowment combined with bis 
intelligence. 

Tbe proposition * man is mortal * is expressly given by Mr. 

" Mill to exemplify real, as opposed to verbal, predication. If 
so, it is a proprium. To decide tbe question, however, we 
should have to go back to the mode of stating the peculiar 
feature of organized beings that refers to their germination, 
growth, and decay. Should the cycle of existence signified 
by these words be reckoned an ultimate, or unanalyzable attri- 
bute of living beings, mortality would be of the essence of 
men, as of all aniiipals, and all plants ; and therefore to affirm 
it would be a verbal or essential predication. 

1 7. 'i'he Accident or Concomitant, in Predication, ex- 
presses something neither belonging to the essence or con- 
notation of the subject, nor deduoible from it. ' Gold is 
the most valuable of the metals/ ‘ is used for the coin of 
the realm ' — are propositions where, the predicate would be 
called an Accident or Concomitant. 

The real proposition, as opposed to the verbal, essential, or 
identical (Kant’s a77aZ?//ic judgment), reaches its highest point, 
iii this species of predication. It gives us the full meaning of 
Kant’s ‘ synthetic judgment/ where the predicate is a positive 
addition to the subject, and neither directly nor indirectly con- 
tained under it. 

These affirmations of concomitance are exceedingly abund- 
ant in everyday practice. We are constantly finding about ns 
things joined together, without mutual implication. All the 
affirmations respecting material bodies that deal with their 
local distribution, their quantity, their uses, — are affirmations of 
concomitance ; we do not include these points' in the defini- 
tion or essence. It is the essence of gold to be incorrosible 
(unless it were to be found to be derivative, or a proprium) ; it 
is not the essence to be used for coin, or for ornament ; still 
less is its occurring in California and in Australia. We should 
not think of including these facts in tbe definition of gold. 
Tbe specific gravity is an essential quality (to all appearance^ ; 
and doubtless the position in the older and deeper rocks is a 
consequence of this, and might be called a proprium of gold. 

Tbe putting forth of energies into actual display is the occa- 
sion of propositions of Concomitance Socrates sits, walks, 
converses, are real predications. All the shifting usages, habits, 
and positions of things, are in like manner real : — ;b6 is in good 
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health ; the mountain is covered with snow ; the crops are 
ripe. 

Among the highest propositions of science, as will be seen 
afterwards, there are few predications of concomitance. 

18. A distinction is made between separable and insepar- 
able Concomitants. The inseparable Cioncoinitant is scarcely 
distinguishable from the Essence. 

The separable concomitant is what we commonly mean by 
Accident ; as ^ gold is found in California.* We see plainly 
that this depends upon arrangements where other matters 
besides gold are concerned; and which might have been 
different without any alteration in the qualities of gold itself. 
That geese were kept in the capitol of Borne, was an accident, 
a separable concomitant, of the goose. 

The standing example of this distinction in the old logical 
books was ‘ Virgil resides in Rome ’ (separable), ‘ Virgil was 
born in Mantua ’ (inseparable) ; a distinction sufficiently real, 
but practically worthless. 

The inseparable concomitant is exemplified in the colour of 
those animals whose colour has never varied ; as was so sup- 
posed to be the case with the whiteness of the swan and the 
blackness of the crow. If we were to ask why an attribute 
always present in a species, and not known to be a proprium^ 
was not adopted into the Essence, we should probably be told 
in reply, that the colour of animals is an unstable property ; 
it often varies when everything else seems to remain the same ; 
hence it is usually left open in assigning the marks of species. 
The cases quoted justify the practice. Neither the whiteness 
of the swan, nor the blackness of the crow is universal in those 
species. * 

These remarks on the Predicables will servo to bring out 
into farther prominence, the distinction between Verbal and 
Beal predication. 
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PROPOSITIONS. 

1. The Proposition has been already viewed as made up 
of Subject, Predicate, and Copula, 

In common with names, and with notions, Propositions 
may he classified (1.) according to Generality, and (11.) ac- 
cording to Relativity, 

We now enter u[ion the full consideration of the Real Pro- 
position, where there is both the appearance and the reality of 
predication. 

It is of importance to view propositions, as we have viewed 
names and concepts, with reference to the two fundamental 
attributes of knowledge — Agreement and Difference, or Gener- 
ality and Relativity. 

1. Ih’opositions follow concepts in being of different grades 
of Gisnkhality. ‘ The 8 t Lawrejice falls at Niagara ;* ^ all 'water 
descends;’ all terrestrial bodies gravitate towards the earth’s 
centre;’ ‘ the bodies of the solar system gravitate towards each 
other ‘ all matter gravitates — are propositions of successive 
degrees of generality ; each takes a wider sweep than the pre-- 
vious, till we reach the widest of all. ‘ People should be taught 
?/(</ to take coltV — '‘to take care of health,* ^to bejtrudnd,* ‘io be 
virtuous,* — are four propositions rising in genecility. 

It is obvious that the generality of the Proposition follows 
the generality of the concept or notion. Any proposition I’e- 
S})ecting the Earth, is merged in a proposition respecting the 
planets ; a proposition respecting the Planets is less general 
than one respecting Heavenly Bodies. The more general the 
concept forming the subject of a proposition, the more general 
tlje proposition : ‘ men, aiiiiiilals, organized beings, — are liable 
to disease.’ 

The law of inverse relationship of Extension and Coftipre- 
liension — Denotfition and. Connotation, applying to the notion, 
applies also to the proposition. The most highly generalized 
propositions are those that have the smallest predication ; the 
extent is gradually lessened as predication is increased, We 
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ttay • all mailer is indestrnctible / bat when to the property of 
indestractibility we add the property — uuchaugeablo lu state 
(as regards solid, liquid, gas) — we have to limit the subject to 
a few bodies, as to the (hitherto) uncondenaible gases and to* 
carboti* 

. 11. Propositions come under Relativity, in this respect, 

namely, that to every proposition there exists a oorrelattye 
])ropositioii, something denied when it is ailirnied. ‘ Europe 
lies north of the Equator ’ — ‘ Europe does not lie south of the 
Equator ‘ friendship is pleasure ’ — ‘ friendship is not painful 
nor indifterent.’ ^ 

Acre, too, the proposition follows the notion. To every 
intelligible notion, there is an intelligible opposite — something 
that remains when the notion is subtracted from the universe; 
suuih is opposed by north (universe ‘north and south’); plea- 

* * Tho circumscription ol' goru ral maxims, with reference to actual cases 
of practice, is thus eficctcd by adding the circumslimces of the given case, 
and considering the combined result. A general thcorom is founded on a 
limited set ol hypothetical data, and the more limited they arc the mere 
abstract is ihe theorem. I’he intensity varies i nvorsoly with the extent of its 
signitication. Now a theoretical proposition, when converted into a rule oi 
conduct, may be conceived as taken m connexion witli an indoiinite number 
ol sets of cejpeomitant circumstances, which may modify its oiioratiou. If, 
therefore, we add a definite number oi circuniHlancos to the proposition, w(! 
exclude all uncertainly as to the possible combi nations, and we in fact 
jjcrform a sort ol practical ahscisi^io injkitti. We substitute a real and 
definite for an ideal and indefinite compound. The addition of a limited 
number of terms o[>erates as the exclusion of an unlimited nuinher. 

‘ 'J’liiis, lc;t it be supposed tliat our general theorem is as to tlio operation 
of legal punislimeiit. Legal piiiiishmimt, if left to itself, may be expected 
to pioduce abstinence from crime; but it may be accompanied, and as it 
were, iudd in solution by a vast variety of collateral circumstances which 
may influence its operation. Thus, it may be combined with an in(‘fficieiit 
or uiiskiltul polity, a venal, or tardy' administration of justice, difliculty of 
detection, unwillingness to prosecute or to give evidence) or a fanatical 
ton tempt of sulfeting. Various other circumstances might likewise be 
inentioncd which diminish the deterring force of the fear of legal punish- 
nujiits on the miiids of given individuals. Now, all that can he said with 
reference to such a general theorem, so long as it remains an abstraction, 
is that it describes a prevailing tendency, liable to be resisted and modi- 
fied by an unlimited number of countir-influcnces with which legal 
punishment may be combined. But when an actual case is laid before us, 
wo can perceive whether Uny is, and*whicb of those other circumstancos 
are present. Of such as are wanting we take no account, we note those 
which are discernible, and we then form a definite practical problem, in 
this shape: ‘How will denunciation of legal punishment operate, 
taken in conn(‘xion with anluctuiice of wiiftnesses to give evidence, or with 
a willingness of judges to take bribes (as the case may bo) P * What will 
be the effect of legal punishment, combined with a hope of impunity, or a 
disregard of pain, of some special .'iscertained- nature P ’ * (CJ. C. Lewis^ 
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Bure is opposed by the two states — pain and indifferonco 
(universe * feeling 

These two fundamental distinctions, applicable alike to the 

* Notion and to the Proposition, being presupposed, 'we proceed 
to the variouH classes of Beal Propositions that have a bearing 
on Logic. The primary division is according to External 
F6rm, and according to Import, or Meaning, in the final 
analysis. 

The term ‘ Judgment ' is used in most logical treatises to desig- 
nate the proposition. A proposition is stated to be ‘a judgment 
expressed in words and J udgment is termed the mental operation 
whereby we pronounce two things to agree or disagree. When we 
affirm a mountain to be four thousand feet high, we pronoimco the 
agreement of the height of the mountain with the lineal quantity 
denominated four thousand feet ; we of course imply the disagree- 
ment with any other quantity more or less. 

It may be remarked on this employment of the word J udgment, 
in connexion with the proposition, that, in the view of Aristotle, it 
had a real significance. Aristotle took account of the sul^edive 
element of affirmation, the implication of the individual mind of 
the affirnier in the process. When I say, ‘ the earth is round,’ the 
full import is that, according to my belief, conviction, or judgment, 
the earth is round ; or I believe that the earth is round. I speak 
only for myself. I cannot undertake to say what other people 
believe, unless they tell me ; and, apart from all belief, the propo- 
sition has no meaning, no existence. 

For idmost all practical pui^oses, this indispensable correlate 
may be left in a tacit condition. Being always presumed, it need 
not be mentioned. In nifuiy other cases, wo suppress the mention of 
what we can always count upon, as for example, gravity. We 
not say that a certain weight will maintain the movement of a 
clock, provided (fravity continue to operate ; we take this for granted 
without specifying it. But there are occasions when the correlated 
subject in affirmation needs to be brought into * view ; as when 
metaphysicians declare that there can be objective truth without a 
subject ; and when certain opinions are sought to be imposed by 
force, as absolute and infallible. 

Apart from this circumstance, the term Judgment is not the 
most apj)ositc word for expressing the formation of propositions. 
The function of a judge may require propositions to be stated ; but 
more usually it consists in discerning the agreement oi disagree- 
ment of a proposition with a given case ; as in the interpretation of 
the law. The faculties needed for arriving at propositions are much 
more extensive than is meant by judgment ; the processes of obser- 
vation, classification, induptiou and deduction, bring into play 
the senses and the intellectusil powers in theiir widest scope. 

It is incorrect and misleading to describe a proposition as 

* judging two notions to be congruent,* ' conceiving Ijhem as one * 
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(Hamiftoii). All that a proposition can do is to link together two 
facts (as * fluid ’ and ^ level ’), it does not in any sense make them 
one fact, or bring the one und^ the other. 

* 

EXTERNAL FORM OF PROPOSITIONS. 

• 2. Propositions aie either Total or Partial, which dis- 

tinction is expressed by the word Quantity. 

Universal and Particular are the names most used, 
although not the aptest, for signifying this division. 

When the predicate is true of the sutgect, in its whole 
extSnt, or in every instance, the proposition is ioiaX or universal 
in quantity the planets are round ^ all the virtues are 

useful * all coal is the product of ancient vegetation'. 

When the predicate is true of the subject, only in part of its 
extent, or in an indefinite number of instances, it is partial or 
particular in quantity : — ^ Some planets are larger than the 
earth;' ‘some of the virtues are painful in the performance 
‘ some coal is useful for making coal gas ' ; ‘ some men are 
wise’ ; ‘ some metals are incorrosible' ; ‘ some crystals are 
transparent' ; * some diseases are incurable.’ 

The usqal designations for total or universal quantity are 
‘All* and ‘Every.’ ‘All earths are oxides of the metals'; 
‘ every man is expected to do his duty.’ There is a rhetorical, 
but no logical distinction, between the two; ‘every’ has the 
emphasis of greater individnality. ‘ All ’ is sometimes ambigu- 
ous ; it may be used in a collective, as well as in a distributive 
sense; ‘ail England’ may mean the whole nation in a col- 
lective capacity, and not ‘ every Englishman.’ 

Universal quantity is sometimes given in less explicit forms : 
— * The earthy ,are oxides,’ ‘ evil-doers need to be punished,* 
‘ man is frail,’ ‘pleasure tempts,* ‘alcohol is a stimulant,’ — arc 
understood to be universal, {dthongh they have neither the do- 
oisiveness nor the emphasis of the other forms. 

The term of Partial or Particular quantity is ‘ some,’ — mean- 
ing an indefinite number, one or more, and possibly all. It 
negatives ‘ none,’ without saying how many. The logical 
‘ some’ is expressed by the phrase* ‘ some at least.* The ‘ some * 
of common speech is difierent ; ‘ some men are wise,' ‘ some 
fever -patients recover,’ are interpreted as implying that there 
are some men that are not wise, and ^some fever patients that 
will not recover. When we assert a quality of a subject that 
we are acquainted with, we are ususlly aware that while some 
instances possess the quality, others do not ; the use of ‘ some ’ 
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does not express our ignorance of tbe others, but rather our 
knowledge that these are deficient in the quality This is fully 
^stated by ‘ some at most,’ a small or limited number, in com- 
parison with the whole. Tbe logician’s view of * sbme’ would 
correspond to a case of first contact or encounter with a new 
class of things. Thus, a voyager in landing on a newly dis- 
covered coast, and meeting a few of the inhabitants, while as 
yet ignorant of the general mass, would say ‘ some are lank- 
haired he would speak of those he saw, and of no more. 

The logician’s * some’ is rarely found in common use. The 
word itself Ls frequent enough ; but in using it, we are aware 
that there is an actual limitation of the subject. The lo^oal 
importance of the word comes out in the conversion of proposi- 
tions, with a view to the syllogism. As, in nearly every 
affirmative proposition Sie predicate is larger than the subject, 
includes the subject ana something more, we can never trans- 
pose the terms (in conversion) without a qualification ; * all 
men are mortal,' if transposed, must be ‘ some mortals are 
men.’ 

In what is called the ‘ minor term ’ of the syllogism, ‘ some * 
can be replaced by any other word of quantity, as one, ten, 
few, a small number, many, <&c. ; the same word bping trans- 
ferred to the conclusion keeps the syllogism correct. But in 
the really important case — the expression of a universal affir- 
nialive, in transposed terms^ we are restricted to ‘some’ or 
^part.' 

The reason why ‘Universal’ and ‘Particular* are not suitable 
-names, for the two modes of quantity, is that these names desig- 
nate also the inductive contrast between a general proposition and 
the particulars or individuals that we derive it from. The distinc- 
tion of General and Individual belongs to the substance and not to 
the form of propositions ; it is their inductive andinot their deduc- 
vtive, or formal aspect. 

Mr. De Morgan (Syllabus, p. 60) i)roposes the terms ‘ full ’ and 
‘ vague’ as other synonymes for the objectionable couple — Universal 
•and Particular. ‘ All Men ’ is full extent ; ‘ some men * is vague 
extent. 

Another term for quantity less than total, is ‘Most ; ’ which 
has been introduced into the syllogism by Mr. Ee Morgan ; 
* most gases are odorous : ’ ‘ most of the cerebral nerves spring 
from the medulla oblongata;’ ‘ most plants are hermaphrodites.’ 

Certain forms of the proposition have been called hidefinite 
in quantity ; the expression leaving it uncertain whether they 
are universal or particular. They are, in point of fact, aw- 
biguous. The chief examples occur with names of material. 
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which are the subjects, sometimes of universal, and at other 
times of particular, predication. * Food is chemically consti- 
tuted by carbon, oxygen, &c.' is a proposition of universal 
quantity; the meaning is all food, all kinds of food. ‘Food 
is necessary to animal life’ is a case of particular quantity ; 
tlie meaning is some sort of food, not necessarily all sort^. 

‘ Metal is requisite in order to strength ’ does not mean all 
kinds of metal collectively. ‘Gold will make a way' means a 
portion of gold. 

The term ‘ Distribution * or ‘ Distributed * is a technical, 
but pot very suggestive, term for universal quantity. With 
the universal designations ‘ all,’ ‘ every,* or their equivalents, 
a subject or predicate is said to be distributed ; a particular 
form ' some ’ is said to be undistributed. 

3. Propositions are either Affirmative or Negative ; a dis- 
tinction according to Quality. 

A proposition either affirms or denies a predicate of a sub- 
ject; ‘Wine is good,’ ‘wine is not good.’ Two properties 
either co-exist or do not co-exist ; and to be informed of non-co- 
existence is as important as to be informed of existence. ‘ The 
moon is up,’^ ‘ the moon is not up,’ are propositions equally valu- 
able as knowledge ; we are guided by the one no less than by the 
other. ‘He is guilty,’ ‘he is not guilty,’ are fundamentally 
different assertions ; each drawing its own consequences with it. 

Affirmative and Negative propositions are not merely differ- 
ent, they are opposed / which signifies that by interpreting the 
opposition, we can make out all the consequences of the one 
from the consequences of the other. With the same subject 
and the same predicate, affirmation and denial are so implicated 
together, that if know what the affirmation means, we also 
know what the denial means. One effort of understanding 
serves for both. If wo are told that * the accused is guilty,’ 
involves a fine of five pounds; we know also that the negative, 
‘ the accused is not guilty ' involves exemption from the fine. 
This is merely an aspect of the Law of Relativity ; according 
to which tho^ knowledge of opposites is one. 

Some logicians have proposed to do away with the distinction 
.between affirmative and negative by transferring the sign of 
negation from the copula to the predicate ; ‘ A is not B,’ ‘ A is 
not-B ; * ‘penury is not agreeable,’ ‘penury is disagreeable.’ 
There is then the appearance, but 6nly the appearance, of iiiaking 
all propositions affirmative. The attempt is illusory. Affirmation 
and Denial belong to the veiy nature of things ; and the distinc- 
tion, instead of ’being concealed or disguised to make an imaginary 
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unity, should receive the utmost prominence that the forms of 
language can bestow. 

Thus, besides being either universal or partial in quantity, 
a proposition is either affirmative or negative. And, by tbe 
Law of Relativity, to every affirmative form there corresponds 
a negative form, both nnderstood if one is. 

* Negation is complicated by the quantity of the propositions 
opposed. Tbe simplest form is seen in the opposition of a uni- 
versal to a universal — ‘ all diamonds are precious/ ^ no dia- 
monds are precious,* or when tbe subject is a definite indi- 
vidual, as ^ Francis was (or was not) the author of Jupius.* 
When a particular is opposed either to a universal, or to 
another particular, there arise distinct forms of negation or 
contrariety, which will be described presently. 

4. The negative words ‘ not/ ^ no/ and their equivalent 
prefixes and suffixes, are the explicit forms of negation. 
There are other forms of a less direct kind, 

For the negative of a definite particular proposition, as 
‘ John is here,’ * the day is fine,* we prefix ifhot to the predicate, 
^ John is not here.* For universal propositions, this mode is 
insufficient *, ‘ all planets are round,’ is not negatived by ‘ all 
the planets are not round the meaning of such an expression, 
accordiug to the idiom of our language, is, that some planets 
may be (and probably are) round, but a reservation is made of 
the rest. We arrive at a thorough negation, to the complete 
denial of the universal affirmation, by prefixing the negative 
adjective ‘no’ to the subject — ‘ no planets are round.’ 

*No usflless coffin enclosed his breast ;* 

Another form, adopted for rhetorical emphases,, is seen in ‘ 'not 
a man escaped/ 

* Not a drum was heard, not a funeral nAe.* 

The prefixes ‘ in/ ‘ un*, and the suffix ‘ less/ are equally 
emphatic. ‘All his actions were just (unjust), wise (unwise), 
prudent (imprudent),* ‘ The country in stony Arabia is water- 
less and treeless.’ 

Negation may be conveyed by such phrases as ‘ far from, 
‘the reverse of,* ‘on the contrary/ ‘wanting or deficient in,' 
‘devoid of/ &c. Certain words, as ‘few,’ ‘hardly,’ ‘scarce,’ 
have a positive or negative f^ffect according to the context 
‘Few’ admits u small number, and denies all beyond; occa- 
sionally it is a polite form of total denial. In some oases, the 
meaning is positive, the stress being laid upon the small 
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amount of admission ; in other cases, the force is meant to be 
negativei * few will see that day.* 

5. Propositions are either simple or complex, a distinc- 
tion only partially belonging to Logic. 

* In a simple proposition, there is bat one subject and one 
predicate ; ‘ the sun is up,* ‘justice is excellent,’ ‘ Britain has 
.numerous colonies.’ In a complex proposition there are more 
than one predicate or more than one subject, or both. 
^ Britain, France, and Prussia are maritime powers ‘ Britain 
hits ^ften been at war, and has acquired foreign possessions.’ 
In the first example, three propositions are combined in one 
common predicate ; and should they require to be logically 
canvassed, the}’^ must be taken separately .' * Britain is a 
maritime power,’ &c- In the second example, two propositions 
are affirmed, and one implied, although there is but one subject 
‘ Britain.’ It is affirmed (1) that Britain has often been at 
war, (2) that Britain has acquired possessions abroad; and 
the close connexion of the two statements, is meant to convey 
an additional circumstance, namely, that the second fact was 
the consequence of the first. As before, these allegations would 
he taken iw their separate and simple form, in any question 
MS to their truth or falsehood, or as to the evidence in their 
favour- 

The whole of this class might be called Compound, instead 
of complex, Propositions. 

6. The Complex Propositions more especially entering 
into Logic are of t>vo kinds, named Conditional and 
junctive. lii these, the separate propositions are conjoined 
in uiib meaning. 

The Conditional Proposition is extremely common ; it is a 
statement with a qualification ; ‘ if ignorance is bliss, ‘ tis 
folly to be wise’ ; ‘ if every one speaks together, the business 
cannot be done ; ’ ‘ unless rain come, the crops will fail-’ 

This form is also expressed by sajing that one statement is 
tlie consequence of another ; or that there is an affirmation of 
the consequence or connexion of two facts ; that where one 
fact is present the other fact will follow, these facts being ex- 
pressed in propositions.*.' Thus, ‘ the consequence of ignorance 
being bliss is, that if is folly to* be wise ; ’ ‘ the consequence of 
every one speaking together, is that no business is done ‘ the 
couseqaeiice of a want of rain will be a deficiency of the Crops.’ 
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In all sach caseH, it is only a matter of course, that supposing 
the antecedent present, the consequent is also present. 

The Disjunctive Proposition expresses an alternative ; ‘ John 
is either in the house or in the office* ; ‘ granite is either a 
sedimentary deposit or a product of igneous action ‘ to be or 
not to be, that is the question.’ 

♦ These propositions may be viewed as condensing alternative 
conditions ; ‘ If John is hot in the house, he is in the office ; 
and if he is not in the office, he is in the house.’ 

Each class is the basis of a distinct species of logical trans* 
formations, constituting a supposed variety of the Syllogism. 
The name * hypothetical’ expresses both the conditional and the 
disjunctive forms, and is opposed by ‘ categoricar which desig- 
nates all other propositions. 

7. The combination of difference in Quantity with 
difference in Quality, gives rise to four classes of Proposi- 
tions : — 

(Ij LTniversal Afflrmative (A) 

(2) Particular Affirmative (I) 

(3) Universal Negative (E) 

(4) Particular Negative (O). 

These propositions are expressed symbolically by the letters 
A, 1, E, O. The first and second forms, the affirmative, derive 
tlieir symbols from the vowels of the word Affirm o : A being 
the universal, 1, the particular affirmative. The third and 
fourth forms, tlie negative, derive their symbols from the vowels 
of nEgO; E being the universal, and O the particular negative*. 

A — All men are fallible : all X is Y. 

I — Some men are wise : some X is Y. 

E — No men are gods : no X is Y. , , 

O — Some men are not wise ; some X is not Y, 

Hamilton's Quantification of the Predicate, 

8 These are all the forms admitted into the. usual 
syllogism, being sufficient for ordinary purposes. VVe 
may notice, liowever, in all of them, that the cuantity 
spoken of has reference to the subject ; and nothing is said 
explicitly of Ihe quantity of the predicate. 13y supplying 
this omission, Hamilton has indicated four additional forms. 

Thus, to take All X Is Y : *all men are fallible. Y may 
mean some Y or all Y ; some fallible beings or all fallible 
beings; There are then two forms : — 



HAMILTON'S QUANTIFICATION. 


87 


(1) All the Xs are some (a part) of the Ts; all men are 
some (a part of) fallible beings. This is what is presumed to 
be the meaning of the common form, where the quantity of the 
predicate is not stated. As there is no assurance given that 
the Xs are all the Ts — that men are the whole of the beings 
i*hat are fallible — we must leave it to be understood that there 
are other Ys, other fallible beings, and therefore take fpv 
granted only that men are amonig the fallible beings, whether 
there be others or not. Usually, we do not concern ourselves 
with this farther enquiry ; it is enough for us to know, on a 
particular occasion, that a certain man, or a number of men, 
are fallible, or that a certain substance is poisonous, without 
determining whether others besides those in hand have the 
same quality. This last is a distinct and superadded enquiry, 
useful in particular situations, but not in all, nor even in the 
majority of instances. The fact is valuable to know that 
* wines are stimulating or intoxicating,’ whether ov not they 
Luclude the whole of the stimulants. It is a farther discovery, 
having a separate utility, to find that there are stimulants 
besides wines. The common form is suited to the first case ; 
the quantified form — all wines are some stimulants, there are 
other stimulants besides wine — is suited to the second case. 

On the strict Logical sense of ‘ some,’ — some at least, and 
it may be all, — the quantified form ‘ all X is some Y ’ is the 
same as the unquantified form ‘all X is Y.’ Tliere is merely 
this difibrence that in the quantified form, attention is called 
to the circumstance whether there be more Ys than are Xs ; 
in the common form, no question is raised or even suggested 
as to additional Ys beyond the Xs. If ‘some’ were inter- 
preted in the more familiar meaning ‘ some at most,’ which it 
is apt to be, Jilje particular quantification would not give the 
meaning of the unquantified form. 

It will be seen, in the account to be afterwards given of 
Boole’s Logic, that he finds it necessary to express, by a sym- 
bol, that the predicate of aflirmative propositions is taken 
only in part of its extent. 

(2.) With the predicate made universal, the form A becomes 
‘ All X is*aU Y ;’ tberjB are no Ys but the Xs. Such is not 
a usual form of predication. In the great mass of positive 
affirmations the predicate is larger than the subject, includes 
it and otlier things beskles : ‘ the coin of the realm is metallic 
there are many thirigs made of metaf besides coin. ‘ The srais 
are heavenly bodies,* but not exclusively so. 

To exemplify this kind of proposition, there are offered such 
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instances as these ; — ‘ Chloride of sodium is common salt^^ 
which means, there is no chloride of sodium but what is 
common salt. But these terms are co-extensive only because 
they are synonymous ; they are two names for the same thing. 
Defining propositions must be co-extensive. 

As an example taken from real propositions, we may have 
this — ‘ All equilateral triangles are all equiangular triangles 
i'or there are none equilateral but are also equiangular. Such 
cases are not frequent even in the deductions of Geometry, 
where the propositions affirm propria^ and not concomitance. 

There are a few cases of unique properties furnishing propo- 
sitions where the subject is as *arge as the predicate* ‘ Mercury 
is a liquid metal ’ is known to be ‘ all mercury is all liquid 
metal.’ In such instances, it is usual to note the fact, that 
subject and predicate are co-extensive in the language used ; 
as by saying, mercury is the mdy liquid metal ; there is no 
metal liquid at common temperatures but mercury. Being an 
exceptional predication, it receives exceptional notice. Of a 
similar nature is Hamilton’s example, ‘ All rational is all 
! isible we should say, ‘ only rational beings are able to laugh,’ 

In the moi-o general conjunctions, or concomitance of dis- 
tinct qualities, it is exceedingly rare to find a proposition where 
subject and ])redicate are co-extensive. Only one unequivocal 
iustjinco can be suggested at the present time, namely, the 
proposition, ‘ all matter gravitates the meaning of which is 
that tlie defining property of matter — inertness — is always 
accompanied with the attraction of gravitation. Now, these 
two attributes are co-extensive, and yet distinct; all matter is. 
all gravitating things; there is nothing devoid of inertia, and 
yet possessing gravity. Even here it may be said, that although 
we can easily suppose inertia without gravity, we cannot easily 
suppose gravity without inertia. 

Polarization and Double Refraction are co-extensive pro- 
perties. 

Mr. De Morgan, as will be afterwards seen, calls tlie form a 
complex proposiUon^ being tantamount to two propositions — 
All X is T, and all Y is X. 

Mr. Mill makes substantially the same criticism on Hamil- 
ton’s Quantified forms. Whatever can be proved from “ all 
A is all 13,” can be proved in the' old form from one or both of 
its elements^ All As are Bs, and all Bs are As. ‘ Whatever can 
be proved fi-om ‘‘ Some, and only some, A is some (or all) B,” 
can be proved in the old ibrm from its elements, Some As are 
Bs, some As are not Bs, and fin the case last mentioned) all 
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Bs are As.* (Miirs Hamilton, chap. XXII). To say ‘All 
Philosophy is all Poetry* is to affirm these two propositions, 
Poetry is Philosophy, and Philosophy is Poetry. 

The Particular Affirmative, I, has two forms, when the* 
quantity of the predicate is supplied : — Some X is some Y, (the 
• understood form), some X is Y : ‘ Some planets are some 
celestial bodies;’ ‘some mortals are all men.’ The secondiis 
. the new or additional form. Its best justification is the cir- 
cumstance that, under the common form, we lose predication 
in converting a universal affirmative : thus, All X is Y, all men 
are, mortal, become, some Y is X, some mortal beings are men, 
meaning some X, some men, whereas we are entitled to say all 
X, all men. 

These two additional affirmative forms have beenadmitted 
by some logicians, as Thomson (Laws of Thought) and Sjnild- 
ing ; and have been made the basis of an extension of the 
syllogism. The universal affirmative — All X is all Y — is sym- 
bolized by U (Thomson) and by A* (Spalding). The par- 
ticulm* affirmative with universal predicate is Y (Thomson), 
I" (Spalding). 

Tbe additions made by Hamilton to the negative forms, 
K, and 0,,have not been received by any other logician. In 
E, ‘ no X is y, ‘ no men are gods,* both subject and prcdicale 
are universal ; there is total and mutual exclusion ; no one 
ut tbe class men is identical with any one of the class god ; the 
coincidence of a man with a god is denied seriatim. The pre- 
<iicate here is quantified universally. We,may, however, state a 
form where the predicate is particular ; ‘no X is some Y,’ ‘ no 
men are some animals,’ no men are to be found in a certain 
class or species of animals ; there are classes of animals that 
entirely exclude men. If tbe ‘ some animals * could be speci- 
fically defined, as quadrupeds, fishes, &c., the proposition would 
revert to the common form. 

In the Particular Negative, 0, ‘ some X is not Y,' the sub- 
ject is jjarticiilar, and the predicate universal, ‘ Some Xs are 
not to be found among the Ys ;* ‘ some men are not any 
Europeai^s, are not to bo found a\nong Europeans ‘ soiruy 
heavenly bodies do not shine by their own light.* 

Now, particular quantity may be assigned to the predicate ; 
which would tlien be, some*X is not some Y ; some of the Xs 
do not occur amon^isome of the Ys.^ Some men are not to be 
found among some of the mammals. If ' some of the mam- 
mals,’ could bo rendered specific, as the ‘ carnivorous quadru- 
peds, ‘ the thick-skinned qnadnipeds,* we should have' the old 
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form of 0. Ill answer to the objection against the new form, 
that it is never practically realized, Hamilton contends that it 
is the form wherein, exclusively, we declare a whole of any hind 
to be divisibls. Thus, in dividing the genus ‘soldier,^ we 
should say to ourselves — some soldier is not some soldier; 
for some Soldier is (all) Infantry, some Soldier is (all) Cavalry, 
; and (any) Infantry is not (any) Cavalry.” 

De Morgan^s Enumeration of Propositions, 

!), With a view to exhaust all the possible modes of pre- 
dication, there needs to be a thorough-going expression of 
contraries. 

According to the true view of contrariety, as given by De 
Morgan, the negative is a remainder, gained by the subtraction 
of the positive from the universe ; the negative of X is U — X, 
and may bo symbolized by a distinct mark x ; whence X and 
X are the opposites under a given universe ; nol-X is x, and 
not-x is X. For, Some Xs are not Ts, we may substitute, 
Some Xs are rs ; and so on. 

We have now, instead of the two terms X, Y, the lour 
terms X, T, x, Y. Hence, in room of the one couple, X, Y, to 
be given under the four forma of predication — A, E, I, O — we 
have no less than four different couples — X, Y ; X, y ; x Y ; 
X, Y, Every one of these may be stated, as A, as E, as I, or 
as O. Consequently thex’o are sixteen possible arrangements. 
Oil examinatiem, however, eight turn out to be repetitions of 
the other eight. 

We may exhibit the sifting ojieration thus ; — Take A, or 
universal affirmation, and express all the four couples accord- 
ingl.V- 

(1) All X is Y (the usual form) . « 

(2) All X is Y (not^Y) 

(3) All X (not-X) is Y 

(4) All X (not-X) is Y (iiot-Y) 

The second — All X is Y (not-Y) — is identical with B, in the 
old scheme — No X is Y. 

The tliird— All x (not-X) is Y, is the same as ng not-X is 
not-Y ; nothing is bothnot-X^nd not-Y ; everything is either 
X or Y, No uot-mind is a noL-raatter ; everything is either 
mind or matter. This is a new form. It means that every- 
thing is either in X or in,Y (or in both). 

The fourth — All x (not-X) isT (not-Y),' (all not-mortals are 
not- men), is the same as All Y is X, a new form, so far, that 
the flymbols are transposed. 
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Again, patting the lour couples’ through particular alhrma- 
tion (I) ; — ^ 

Some X is Y 
Some X is Y (not-Y) 

Some X (not-X) is Y 

. Some X (not-X) is Y (not-Y) 

The first being the common form ; the second is the commcm 
j)artioalar negative. The third, ‘ Some not-X is Y,’ may be 
transformed into ‘ Some Ys are not Xs,’ or ‘ All Xs are not Some 
Ys/ in which shape it is received among the additional forms. 
The Jiast ‘ Some not-X is not Y ‘ some things are neither Xt; 
nor Ys all the opposites of X are opposites of Y. Infantry 
is neither cavalry nor artillery ; the negative of X (cavalry) is 
the negative of Y (artillery), that is, infantry. 

The same method pui'siied with universal, and with particu- 
lar negation, completes the survey, and also yields a new 
form, already quoted, 

Some Y is not X 

which, like the form — All T is X — is merely the transposition 
of the letters in O. The author has special reasons for 
including these two varieties among propositional forms. 

Thus, tb»^n, in addition to the old fundamental forms, A, I, 
E, O, we Ijave these four : — 

(1) Every Y is X 
(2; Some Y is not X 
which are A and O, reversing the terms. 

(3) Everything is either X or .Y 
(4r) Some things are neither X nor Y 
These last are a contrary couple of DisJnncUoe^, added to the 
four regular forms, which are all Categorical. 

The author «ext adverts to the compatibility or incompati- 
bility of these various forms. There are three alternatives. (1) 
The separate individuals may be such as cannot exiat together. 
(2) They may be such as mud exist together. (3) They may 
exist either with or wit!iont each other, in neutral concomitance. 
It is evident, for example, with regard to the old forms that A 
cannot co-Qxist with E, or with O ; if every X is Y, it cannot 
be true, either that no* X is Y; or that some X is not Y. 
Again, if A exists, 1 must exist : and so with 1S> 0 5 

particular is involved in the universal. Lastly, the particulars 
I and O, may or may not exist togytlier : they arc neutral 
concomitants ; ‘ some men are wise,’ and some men are not 
wise.’ [Substantially the statement of the Opposition of Pro- 
Dositions.l ‘ 
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From this, the author proceeds to define what he terms a 
complex proposition,; ^ one inyoiving within itself the assertion 
or denial of each and all of the eight simple propositions/ 
Thus supposing X and T to be such that none of the four 
universais are true ; then all the four particulars are true. 
This is one case, called a complex particular. Another case is 
te suppose one of the universals true ; then five others are 
settled, either bj affirmation or bj denial : and there are two 
concomitants, which however, are contradictions, so that only 
one is true. Of this generic character, there are six modes or 
forms ; one of which has an especial interest. 

The case is this, Let A (the old form), ‘Bveiy X is T*’ be 
true. Then E and O, are denied, and I, is included (of the 
old I’orrns). Of the four new forms, the neutral concomitant 
is ‘ Every T is X * : these may co-exist, and when taken to- 
gether make the complex proposition -Every X is Y, and 
every Y is X : in other words, X and Y are co-existent, or 
Identical. Now this is Hamilton’s Universal Affirmative, with 
universal quantity in the predicate. All Xs are all Ys. So 
thit, in l)e Morgan’s view, that form has no claim to be a 
simple or fiiudauumtal propositional form ; it is a compound 
or complex })ropositioii, derived from the simple foj'ms, by the 
process now described. He supports this view, bj^^ the farther 
allegation, iliat the proposition in question does not admit of a 
simple denial, as every proposition of a fundamental kind 
should : it is contradicted either by ‘ Some Xs are not Ys’ 
or by ‘some Ys are not Xs’; that is, by the disjunction 
‘either some Xs are not Ys, or some Ys are not Xs’ ; and it 
is not necessary to determine which, so that the contradictory 
is ambiguous or undecided. 

Opposition of FropositionK 

111. Negation in the full sense is exhibited by opposing a 
Universal Affinnative to a Universal Negative— A to E, 

‘ all men arc wise, no men are wise.’ This is called, in 
Logic, the opposition of CoNTEARlKS. 

Contrariety, in this sense, is the setting up of a Universal 
Negative, against a. Universal Affirmative, or a Universal Affir- 
nuiiivo against a Universal Negartive : All X is Y, no X is Y; 
all the ship’s crew periphed/ ‘all the ship’s crew survived.’ 
In point of extent, this is the largest, the most sweeping and 
H borough negation, that can be advanced. The amount of 
knowledge required for such a denial, is at its maximum. It 
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ia uot otleii that, in dissenting from a Universal Proposition, 
we are able to substitute the opposite universal. We may 
doubt the truth of the affirmation * all stars twinkle ; ’ but we 
cannot carry our denial to the length of Universal Negation — * 
^ no stars twinkle/ Karely does any informed person, in ad- 
.vancing a universal proposition, go so far wrong, that the 
truth consists in the opposite universal. « 

There is the appearance of complete contrariety in the op- 
posing views of the Immortality of the Soul. Christians say 
^ the souls of all men are immortal ; ' Buddhists and others say, 

* no men’s souls are immortal/ This, however, is one of the 
instances, where a universal is alike proved or disproved upon 
an individual case. 

In small matters, total contrariety is frequent enough. The 
assertion may be made — * All the voters were bribed,’ and 
may be met with the universal denial — ‘ no voters were bribed 
which is felt to be the strongest denial that can be given. 

Of this opposition, it is remarked, that both cannot be true, 
but both may be false. ‘ All men are wise * and ‘ no men ai'e 
wise,’ oannot be both true ; the intention of the cue is to de- 
clare the other to be false ; between the two, there is a con- 
tradiction^ in terms. Yet it ia possible that neither may be 
true, that both may be false. The truth may be neither the 
one, nor the other, but something betwixt the two sweeping 
universals ; as, that some men are wise, and some not wise. 
Total contrariety, or complete negation, thus leaves room for 
a middle assertion. 

It is farther pointed out in regard to this opposition, that 
the opposed propositions differ only in quality ; the one affirms, 
and the other denies, of the same quantity, that is to ^^ay, the 
universal, , ^ 

11 . A Negation may consist in opposing a Universal Affir- 
mative to a Particular Negative — A to O, or a Uuivfa'snl 
Negative to a Particular Affiraiative — PI tc I. This is called 

the opposition of CONTRADIOTOlilES. 

Instead of ‘All men are wise,’ ‘no men are wise,’ we may 
have the'opposing couple, ‘ All men are wise,’ ‘ some men a.re 
not wise; A and O. " So, ‘ NTo voters were bribed’ (E), is 
oppjDsed by ‘ Some voters were bribed ’ (I). Such is contrii- 
dictory opposition. 

Of this opposition (as with contraries) both cannot be true ; 
but farther, both cannot be false^ or if the one be false the other 
must be true, and if the one be true, the other must be false.. 
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There is not, as with contraries, an intermediate supposition ; 
there is no middle ground. Either * all men are wise,* or 
‘ some men are not wise ;* either * no voters were bribed or 
* ‘ some voters were bribed.' The two opposites are sa related 
that we must choose one or other. Hence to this kind of 
opposition belongs that principle first signalized by Aristotle^ 
and ever since regarded as a primary Law of Thought — the 
Law op Excluded Middle. 

It is farther noticed, that in contradictory opposition, there 
is change both in the quality^ and in the quantity of the opposed 
aissertions ; while one is affirmative and the other negative 
the one has universal, and the other particular quantity. This 
circumstance, however, instead of increasing, diminishes the 
contrariety. The change from universal to particular quantity 
abates the force of the opposition of quality. 

The application of perhaps the strongest negative word in 
the language, — contradiction — to this kind of opposition calls 
for some comment. In common speech, the person that could, 
in reply to the charge — * All the voters were bribed,’ maintain 
‘No voters were bribed,’ would be held to have contradicted 
that charge in the most thorough-going way. While the de- 
claration ‘some voters were not bribed’ would be regarded as 
a contradiction, the declaration — * no voters were bribed ’ 
would be hold as a contradiction in a still higher degree. The 
word ‘contrary’ would be thought too feeble for universal denial. 

It is apparent, that the logical contradictory, as now dohiied, 
denies much less than the logical contrary ; indeed, denies so 
little, that it excludes the possibility of a smaller denial ; it is 
the minimum of denLal. For, whereas the affirmer boldly com- 
mits hims(df, for example, to the broad universal ‘ all men are 
wise,’ the denier, timid and shrinking, venture, s , only upon an 
exception to the sweep of the rule ; he will not ‘ no men 
are wise,’ which would be in common speech the flat contra- 
diction, the thorough negation ; he merely says some men are 
not wise; he denies so lifMe, as to leave 7io room for any one to 
deny less. He takes ground so limited, so humble, as to ex- 
elude any more limited, more humble opponent His ‘ some ’ 
commits him only to the fact of taking an exception. It 
may mean only one ; which of coarse would be an ‘ excluded 
middle,’ for who that challenged the assertion ‘ all men are wise ’ 
could say less than ^ one maxi is not wise?’ It is shaving the 
universal affirmative by the breadth of a haii^ tbatcannot be split. 

The employment of che stronger term for the smaller oppos- 
tioii, is‘ explicable thus. Aristotle, in dividing propositions 
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according to qaantity — a<s universal and partial, — put great 
stress upon the difficulty in establishing, and tlie facility in 
subverting, a universal^ whether affirmative or negative. The 
task of the affirmer is hard, be has to secure every individuar 
instance ; the task of the denier is easy, he has but to destroy 
•oite. If it were necessary, with a view to impugn a universal 
proposition, to establish an opposite universal, the difficnlty^of 
disproving an unsound generalization would be often insuper- 
able. This, however, is not required. A single opposing fact 
is enough. A hole in a ship’s bottom sinks her as surely as it 
she were torn plank from plank. It is ^this mffidenoy for 
disproof that makes the importance of the limited contradictory 
affirmation. It can be more easily procured than the full 
contrary, and yet it is equally effective. It possesses the 
imposing circumstance of securing great ends by small means. 

There are certain cases where the contrary and the contra- 
dictory are the same thing. The first is when the proposition 
is singular or individual : ‘John is here’ — ‘is not here,* ‘The 
world was created in time,’ ‘The world is eternal,’ There is 
no middle ground in such assertions as these. 

Another case is where a generality stands or falls by an 
individual^case, as in Laws of Causation. A single nrismbigu- 
ous observation (under what is called the Method of Diflerence) 
will prove Cause and Effect. If a new metal is discovered, 
and fused on one single occasion at 1100 deg. Eah., we may 
affirm generally that the same temperature will always fuse the 
rnctal. Here contrariety and contradiction are the same. 
The metal either is or is not fused at that temperature. The 
Uniformity of Nature prohibits the middle supposition, that 
some portions of the metal may be fused and some not. 

Those remaT^kgt serve to explain the use of the Law of Excluded 
Middle, by Sir W. Huiiiilton, in regard to ct^rtaiu questions, such 
as the Infinite Divisibility of Matter, Free-Will, the Eternity of 
Ihc World. ‘Matter is divisible,’ ‘matter is not divisible' — are 
contraries not contradictories ; there may be a middle iiosiiion — 

‘ some matter is divisible making them both false. But Hamilton 
must be understood to assume that Matter, either is a siugu/ar 
subject, or^ is homogeneous to such an extent that what is true of 
one portion must be true of all, and consequently that the opposi- 
tion above specified comes under contradictory opposition, which 
is governed by the Law of Excluded Middle. Accordingly, he 
maintains that of the opposite alternatives — matter is divisible, 
raatteT- is indivisible*; the wilLis free; the will is necessitated — 
oni‘ must be true and the other false. 

A farther logical convenience supposed to attach to the oon- 
tradieiory form is the substitution, for the denial of a universal. 
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of the equivalent, and corresponding affirmation. When A is 
denied, then, in that very act, O is affirmed. It being untrue that 
‘ All men are wise,’ it must be true that ‘ Some men are not wise. ’ 


The Contrary and the Contradictory are the only important 
forms of opposition. It is usual to add another variety, that 
between a Particular Affirmative and a Particular Negative — 
land O — ‘ Some men are. wise,’ ^ some men are not wise.’ 
So imperfect is this opposition, that there need not be any 
contrariety between the two forms. They are compatible, and 
are often both true. All that can be said of them is, that they 
cannot he both faUe; if it is false that some men are wise, it 
cannot also bo false that some men are not wise. But as the 
one predicate may relate to one set of men, and the other predi- 
cate to a different set, there is no real contrariety ; frequently 
the two propositions together give the exact state of the case. 

The name ‘ sub-contraries ’ has been given to these opposites. 
According to Hamilton, they were brought forward merely as 
completing the logical diagram, called the * Squareof Opposition.’ 

For the explanation of the diagram, it is farther to be re- 
marked that the relation (which cannot be called opposition in 
the strict sense) between Universal and Particular — A and 
I, E and O, is called mbaliemate^ or subaltern^ the relationship 
of subordination. There is a sufficiently obvious propriety in 
so designating it. 

“ Common Square. 

A Contmries. B 



O 


1 


Sub-Contraries. 
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Mr. De Morgan departs from this square on certain points. 
Regarding the words ^ contrary ’ and ‘ contradictory * as the 
same in meaning, he drops * contradictory/ and applies ‘ con- 
trary’ to the old meaning of contradictory, that is to the 
diagonal opposition, A — O, £ — 1. The opposition of the 
Jlniversals, A — E, he proposes to style mi-controery ; and the 
opposition of the Particnlars., I — 0, which he retains, he calls 
swper-omtravy. 

' If we were to introduce any innovation of this nature, founded 
on the identity of contrary and contradictory m common speech, 
there would be a greater seeming propriety tij the inverting of 
Mr.^'De Morgan’s designations. The opposition of the Uni. 
versals A and E— is full contrariety ; the opposition of the Uni- 
versal to the Particular of opposite quality (however effective 
as a logical instrument) is still but partial contrariety, or 
subaltern contrariety, and would better suit the name sub- 
contrary/ A — 0, E — I. The opposition of the particulars 1 
and O does not, so far as can be seen, need any descriptive 
name. If it did, ‘saper*contrary ’ might be taken. 

The supposed square would stand thus ; — 


A Contraries. E 



This form is the following out of the view already taken of 
the imperfect negation of the so-called contradictories. It 
is also BO far in harnumy with the scheme of the diagram 
(borrowed from the Par^elo^m of Forces), a superficial 
hannon^ founded on a deeper propriety. Thus, A E, being <»ne 
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side of the square, and the line of the sabalteras, A I, being 
the side adjoining ; the composition of these two, in&o the 
, diagonals, A — O, or E — I, yields suhaUem contraries^ contracted 
into sub^contraries. This is not a mere accidental coincidence 
of language ; it is the expression of the fact that subaltern or 
subordinate contrariety, is a subordinated, narrowed, or partial 
fcfrm of contrariety ; a whole is opposed, not by a whole, but by 
a part ; a universal met^ not by a universal, but by a particular ; 
giving a diagonal or oblique contrariety, instead of a full or 
total contrariety. 

This is different from the common square, as well as from the 
two others given "above. Aristotle uses the diagonal foi^the 
full contrary opposition of the two universals A and E. The 
contradictories, or sab-contraries, A-0, E-1, are the sides (be- 
tween right and left). There is no opposition indicated between 
A and I, E and O ; and the second diagonal is left blank, in- 
asmuch as 1 and O, are not proper contraries. This square 
has the diagrammatic property of representing the strongest 
contrariety by the longest line, the line also that bisects the 
figure ; from which arrangement arose the emphatic phrase 
diametrical opposition, to signify the thorough opposition of 
the universals. 


Aristotle's Square. 

A Contradictojy. O 





NECESSAJIT A^ID COOTINGENT. 
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Modal Pr(^osUion8. 

12. Since, in common speech, Propositions often occur • 
in a qualified or modified form, a class was constituted by 
Aristotle for such cases, under the name of Modal Pro- 
positions ; the. unqualified forms being called the Pure 
forms. 

If we were to say that, in Geometry, * the oonolusion neces- 
surily follows from the premises/ the affirmation would be 
callejl Modal ; it lays down a truth and farther designates it 
as a necessary truth. The contrast of necessary is eoniingeni^ 
which is also a modal ; the propositions of physical science are 
looked upon as not necessary, but contingent ; the fficts might 
have been arranged otherwise* So that besides affirming that 
oxygen combines with hydrogen, we might call it a ‘ contin- 
gent’ doctrine or statement. Other generic forms of modal- 
ity, included by Aristotle, are the possible^ and impossible ; both 
which may qualify propositions. He reduces these four forms 
to two, — necessary and contingent. He was supposed also to 
have taken in true and false among the kinds of modality. 
Although t^is is doubted by some, there would be no reason 
why they should not be included. So, probability and impro» 
habiUiy might be likewise admitted. Subsequent logicians 
extended the species of modality to qualifying adjectives or 
adverbs, as ^ the white man runs,* * he runs quickly.^ Again, 
the qualification of time is an important* faH entering into 
many propositions ; he ran yesterday ; he contmues rnDuing. 

That such propositions are frequently to be found is obvious. 
By Hamilton and the stricter of the formal logicians they are 
excluded from Lpgio. They clearly do not belong to the narrow 
Formal or Syllogistic Logic. They have reference to the matter 
and not the form of predication. They are included in the more 
comprehensive Logic sketched in this work; and we can 
easily assign their proper position in the enlarged scheme 
Propositions qualified as Necessary^ first give an affirmation, 
and second^, declare that such affirmation belongs to the class 
of necessary truths, whatever these may be ; whether this 
• be true or false depends on a comparison of the marks of the 
class * necessary truths,’ or the connotation of the word ‘neces- 
sary/ with the affirmation in question. The case falls under 
Deductive Evidence, hot formal, but material, like the inter- 
pretation of Law. The same remarks apply to Contingent, 
Possible, and Impossible propositions. With regard to Prohet^ 
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biUtyj as a modal, a reference would be made to the branch of 
Induction treating of Probable evidence. 

- Propositions qualified by present, past, or future time, or in 
any of the tenses of the verb besides the present viewed as the 
universal tense, may be treated as compound propositions ; 
a^rtiug first a fact, and then the time of its happening. 
Another view of these, suggested by Mr. Mill, is to associate 
the tense with the copula. 

In tlie Appendix (Explanation of Terms, Modala) will be given 
the usual statement of the Opposition of Propositions, as applied 
to Necessary, Impossible, and Contingent matter. It is withheld 
from the Text, as being an iirelevaut and useless complication. 

IMPORT OR MEANING OF PROPOSITIONS. 

18. For laying out the divisions of the Inductive Logic, 
it is requisite to classify propositions according to their 
Import or Meaning. 

Although the special meanings of propositions are as various 
as human knowledge, there are certain highly generalized 
meanings, pointing to difference of Logical Method. 

14. To the question, what is, iu matter or substance (as 
contrasted with form), the meaning of a Proposition, Hobbes 
answered that, in a proposition, the predicate is a navie for 
the same thmg as the subject is a name for. 

Thus, ‘ Aristides is just ’ is a true proposition if ‘just ’ be. 
the name of Aristides. ' Men are gods ’ is false, because 
* god ’ is not a name tor man. 

This is true, but not the whole truth. The theory is correet 
BO far as it goes, but it does not reach to the final impoi’t of 
predication. Hobbes did not advert to the real meaning, which 
is found in the connotation of class names. When we say, 
‘ Aristides is just,’ the preliminary question arises, how came 
the name ‘just’ to be applied to Aristides? When the 
word was first determined on, people knew nothing of Aris- 
tides. What they knew Nvas the agreement of a certain 
number of persons in a peculiar feature of conduct ; to that 
agreement was given the name ‘just.’ Any one in after times 
found to have the agreeing fefbture, succeeded to the name ; 
and the meaning of the proposition as regards Aristides is 
that he resembled a number of persons that went before him, 
in a certain point where they resembled one another ; and on 
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account of which, they were named ‘just.’ In one view, 
therefore, the proposition in question is an affirmation of like- 
ness ; but that fact must enter into every proposition assorting* 
participation in a community of attributes. More characteristic 
of the case is the feature of co-existmoe; the co-existence of the 
* man Aristides with the quality named * just.’ Two things ^re 
mentioned ; and these two things are united in predication, 

' by declaring their co-existence in one subject. Whether this is 
a typical or representative instance, will be seen, after a fuller 
examination of particulars. 

Is. A second theory, sharing in the same defect as the 
foregoing, is that Predication consists in referring someihing 
to a class , — placing an individual under a class, or one 
class under another class. 

When we say ‘the planets ai'e round,’ on this hypothesis 
the meaning would be, ‘ the class planet falls under, or is 
enrolled in, the class round;’ ‘Neptune is a planet,’ Neptune 
is in the register of bodies named planets. Or, negatively, 

‘ men are not gods,’ men are not to be found in the list of the 
gods. This is both inadequate and incorrect. It confounds 
the conn<^ation of a name with its denotation ; the class 
attribute^ which is elastic and indefiriite, with the class as 
supposed to be an aggregate of deiinite individuals. The 
meaning of a general name is as extensive as the things that 
possess the attribute; although a certain number of known 
individuals may be recognised as a group; or class, correspond- 
ing to the name, the class must ever lemaiu open to new 
individuals. We have a general name ‘sea,’ which is also a 
class name, in the narrow sense. The individual seas of the 
globe are enifhlerated in geography ; but these i^-re not exclu- 
sive. We coulji not refuse the name ‘ sea ’ to a newly discovered 
individual, because it is not in the old list ; if it possessed the 
common features, we should give it the name at once, and 
wrii^ it down in the list afterwards. Most general names 
have no lists or registers of individuals ; we have no exhaustive 
tables of sound things, of stars, of coal strata, of whales, or of 
human beings. We have merely points of agreement, defining 
marks ; in other words, a meaning or connotation to eacli 
term*; the correspondence with this rules the application of 
the word, or the truthT'or falsehood oi&the proposition asserting 
that any individual is round, is a star, and so on. 

In forming a class, we do not, as in forming a society, 
enroll certain definite individuals, and decide each one's 
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pretensions hj referring to the roll We indicate an attribute 
or attributes, and test the individual by the presence or the 
^absence of the attributes. 

16. There are two ways of arriving at the highest gener- 
alities of Predication. One is a suflB.ciently wide examina- 
ticn of actual propositions in the detail. The other is to 
refer to the classification of ‘ Naraeable Things.’ The two 
modes should confirm each other. 

By an examination of propositions in detail, we should soon 
find many of the kind already noted as affirming Co-existenee ; 
the co-existence of two things, or facts, or two properties. 

Man is mortal,’ is the co-existence of humanity and mortality. 

‘ The &11 of the barometer is a sign of rain,’ is the concurrence 
of the two facts, the fall of the barometer and rain. 

We might then turn from co-existence, to its contrasting 
property, ‘ Succession,’ and enquire whether any propositions 
an' made up of two or more things affirmed to happen in 
succession. We should find many such. *The wind raises 
the sea,’ ‘ the sun is the cause of vegetation,’ ‘ Gassar subverted 
the Roman Republic,’ might all be interpreted as affirmations 
of succession. Speaking generally, wherever there is produc- 
tion, causation, or change, there must be succession ; one state 
of things is followed by another state of things. In cause 
and effect, which is a very wide department of human enquiry, 
there is understood to be succession ; something called a cause 
is followed by some other thing, called an efiect. 

We have seen, farther, that in predication, there is involved 
the declaration of Likeness and Unlikeness. This contrast, 
however, is a universal fact inseparable from predication ; the 
very basis of cognition is laid in Difierence and 'id .Agreement. 
But there are certain cases where the specializing point of a 
proposition lies in likeness or unlikeness ; as in propositions of 
Number. ‘ Twice two is four’ is an affirmation of Equality ; 
the test cf its truth would be a test suited to ascertain equality 
or inequality. It could not be brought under either co-exist- 
ence or succession in an easy or natural way j it falls readily 
and fitly under agreement or disagreement in respect of 
Quantity, 

17. A reference to the^classification of Nameable Things 
shows the wide compass of these tbtee affirmations — 
To- existence. Succession, and Equality or Inequality. 

Under Nameable Things (Apptnptx C), we find attributes 
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Bpecial to the Object^ attributes special to the Subject^ aud 
attributes oommoa to both. The attributes oominou to both 
are Quantity, Go-esistence, and Succession. We might, on ther 
strength of this enumeration, give, as universal forms of Predica- 
tion ; attributes of the Object, and attributes of the Subject, 
declared as agreeing or disagreeing in Quantity ^ as Oo^existiv^^ 
or as Succ688we^ 

18. L Propositions of Quantity include the whole of 
the Mathematical sciences, and all the applications of 
nujnber to quantity in every science and art. The predi- 
cation is equality or inequality. 

Thus, in Arithmetic, the addition and subtraction of num- 
bers, the multiplication table, and the rule of three, — which 
are the fundamental processes — are affirmations of agreement 
or disagreement in quantity. Three and four is seven ; five 
from nine leaves four ; six times eight is forty-eight ; as two 
is to ten, so is six to thirty, — are affirmations of equality or 
agreement in nnmerical quantity. 

The propositions of geometry may all be resolved in like 
manner. The angle in a semi-circle is equal to a right angle. 
A sphere is equal in bulk to two thirds of the circumscribed 
cylinder. Two sides of a triangle taken together are greater 
than the third (Inequality). 

In Algebra, we need allude only to the extensive process of 
manipulating by Equations. 

In every art and in every emergency of life, occasion arises 
for measuring quantity, that is for declaring equality and in- 
equality, greater or less. Even when the quantity does not 
admit of numerical statement, as in shades of feeling and of 
human character, we still express and compare quantity ; we 
call one man piore energetic, more far-seeing than another. 

19. It is the characteristic of the Sciences of Quantity 
to be purely Deductive Sciences. They have Inductive 
foundations like all the rest, but the chief labour attending 
them consists in purely deductive operations. 

This determines the Logical Method and the Logical Depart- 
ment of Mathematics. All that is peculiar in the science 
belongs to the branch of Logic named Dgduotion. 

20. II. Propositidns of Go-existencr are of two kinds. 
In the one kind, account is taken of Place ; they may be 
described as propositions of Order in Place. They refer 
purely to the Object, or Extended World. 
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The Object, or Extended Universe is a vast array of things 
distributed in space ; they are said to have place^ or a mutual 
relationship as to extension. Thus, the stars are arranged in 
the celesti^ vault at definite distances. Geography is a body 
of propositions of order in place ; an ocean, a mountain chain, 
a river — are described geographically as having local sitoar 
tion with reference to other things ; to these are applied the 
more purely mathematical or quantitative propositions of mag- 
nitude. 

Some propositions of Place affirm nothing beyond containing 
and contained ; they declare one thing to be either in or ^ut 
of another thing ; — J ohn is in the room ; the constellation 
Orion is in the northern hemisphere ; St. Helena is in the 
South Atlantic; The British Museum contains the Portland 
vase. These may be called the more vague and indetermin- 
ate propositions of quantity. The degree of precision, in this 
case, depends upon the relative magnitudes of the container 
and of the contained. A thing affirmed to be in a house is 
better defined than a thing in a town, and not so well as a 
thing in a drawer. 

Another mode of giving order in place is to affirm close 
proximity. One thing outside another, but in contact with it, 
has a definite position, expressed by such forms as ‘by,’ ‘by 
the side of,* ‘close to/ ‘above,’ ‘beneath.’ If there be an 
interval, a measured distance must be assigned. 

The more precise propositions of Order in Place are those 
that declare mutual position by numerical statements of dis- 
tance or extension ; to which form every fact of order in place 
might be reduced, if we had sufficient knowledge, and if we 
thought it necessary or desirable. Thus, the mutual position 
of the stars, in the sphere of the sky, is stated in terms of 
angular measurement ; the position of places in the earth is 
given by latitude and longitude, and also, if need be in linear 
distances. The determination and the expression of this rela- 
tionship, therefor^, may be wholly referred to Arithmetic and 
Geometry. The precise statement of relative position is the 
peculiar province of Analytic or Co-ordinate Geometry. 

The description of all objects of the external world having 
parts, or a defined structure, demands propositions of Order in 
Place, according to some one of the foregoing methods ; as 
buildings, machinery, plants, aiiumals, aggregates and collec- 
tions of objects. 

21. The second form of Co-existence may be designated 
Co~inh€Te7hce of Attributes. 
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This is a distinct variety of Propositions of Co-^ezistence. 
Instead of an arrangement in place, with numerical intervals, 
we have the concurrence of two or more attributes or powers, 
in the same part or locality, A. mass of gold contains, in every 
atom, the concurring attributes that mark the substance — 
•weight, hardness, colour, lustre, incorrosibility, &c. An animal, 
besides having parts situated in place, has oo-inhering fnuc- 
^ tions in the same parts, exerted by the very same masses and 
molecules of its substance. Every blood corpuscle bas a 
plurality of relations, indivisible and inseparable. 

TJhe Mind, which affords no propositions of Order in Place, 
has co-inhering fiinctions. We affirm mind to contain Feeling, 
Will, and Thought, not in local separation, but in commingling 
exercise. Every pleasurable feeling has its power of acting 
on the will and of impressing the memory ; all the attributes 
are joined in the unity of the mental being, 

A wide range of Scientific; knowledge is comprised under tho 
present bead. Hie concurring properties of minerals, of plants, 
and of the bodily’ and the mental structure of animals, are 
united in affirmations of co-inherence. The investigation of 
these concurrences, whether special or general, is a branch of 
scientific ](pethod, or of Logic, coming under Induction, al- 
though not the largest portion of the Inductive department. 

22. III. Under Succession, there are also two kinds of 
Propositions. By the first is predicated Order in Time. 

1'his is Parallel to Order in Place, under Co-existence. Many 
propositions consist in assigning the order and sequence of 
events, without intimating any closer relationship. The world 
being constituted on the principle of change, there is a serial 
order in its ^phenomena, which may be given in narration. 
Spring is preceded by winter, and succeeded by summer; 
infancy is followed by youth. The treaty of 1815 followed 
Waterloo. 

The position of events may be defined by their done succes- 
sion. First the seed, then the ear, then the full corn in the ear. 
Henry VIII, succeeded Henry VIL and preceded Edward VI. 
A serial ofder being given, the .position in the order is fixed 
either by contiguous events, or by a numerical position, as the 
sixth Earl. 

Here, too, as in order in place?, the precise method consistf 
in the use of numbers. The ffiow of time being divided into 
years, months, days, hours, &c., the position of any occurrence 
is given by numbers and by fractions of numbers. ‘This is 
• merely anotlier application of Arithmetic. In Ihe compHca- 
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tions of Astronomy, the element of time may require difficult 
algebraical formal®. There is, however, no new and distinct 
• department of scientific enquiry involved in propositions of 
mere sequence in time, however accurately they may be inves- 
tigated and recorded. 

« 23. The second mode of Succession, is that denominated 
Cause and Effect. The largest part of Induction is occupied 
with this department. 

Cause and Efiect appears under the guise of Succession, but 
contains something beyond the sequences above considered. 
There is supposed to be a certain bond or nexus^ a determining 
power or agency, whereby the one gives birth to the other. 
Propositions of Cause and Effect are such as these : — the ex- 
plosion of gunpowder propels a cannon ball ; the combustion 
of coal converts water into steam ; light is an agent of decom- 
position; anxiety wears the constitution ; a good harvest 
makes prices fall ; Demosthenes incited the Athenians against 
Philip. 

The Logic of Induction is occupied first with propositions 
of Co-iNHEP£NQ Attributes ; secondly, and mainly, with pro- 
positions of Causation. Although the foundations of the 
science of Quantity are also inductive, yet so limited and simple 
is the induction, that it may be sufficiently noticed in the ac- 
count given of this department nnder Deduction and the 
Deductive Sciences. 

The foregoing is » modification of Mr. Mill’s scheme of the 
Import of Propositions in the final analysis, conceived with the 
view of ascertaining the divisions of Logic. 

Mr. Mill enumerates five ultimate predicates, or classes of 
predications — Existence, Co-existence (inclndihg Order in 
Place), Succession, Causation, Resemblance. 

Apart from Existence, these are substantially the classes 
here adopted. Co-existbnce, os explained by Mr. Mill, com- 
prises Order in Place, and also the Properties of Kinds (Book 
III. Chap. XXII), which are given above under ‘ co-inhering 
attributes.’ By Succession, is meant the looser successions 
included under Order in Time. The snccessions of Cause and 
Effect are given in a distinct and co-ordinate predicate — Causa- 
tion. Under Resemblance, Mr. Mill indicates propositions ex- 
pressing the identity of the things discovered to be identical, 
as, for example, in classification ; but this underlies all pro- 
positions where rhere is generaiity, and does not mark off a 
scientific department. In the end, however, he 'gives as the 
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special science of Besemblanoe, propositions of Quantity, or 
Mathematics. 

With regard to the predicate Existence, occurring in certain * 

f )roposition , we may remark that no science, or department, of 
ogical method, springs out of it. Indeed, all such propositions 
are more or less abbreviated, or elliptical ; when folly expressed 
they fall under either co-existence or succession* When we say 
-there exists a conspiracy for a particular purpose, we mean that, 
at the present time, a body of men have formed themselves into 
a society for a particular object ; which is a complex affirmation 
resolvable into propositions of co-existence and of succession 
(as causation). The assertion that the dodo does not exist, 
points to the fact that this animal once known in a certain 
place, has disappeared or become extinct ; is no longer associated 
with the locality ; all which may be better stated without the 
use of the verb ^ exist.’ There is a debated question — Does 
an Ether exist ? but the correcter form would be this — ‘ Are 
heat and light and other radiant influences propagated by an 
etherial medium diffused in space ; ’ which is a proposition of 
causation. In like manner the question of the Existence of a 
Deity cannot be discussed in that form. It is properly a ques- 
tion as to the First Cause of the Universe, and as to the con- 
tinued exertion of that Cause in providential superintendence. 

EQUIVALENT PROPOSITIONAL FORMS— IMMEDIATE, OR 
APPARENT INFERENCE.. 

24. Great importance often attaches to the equivalent 
modes of expressing the same fact, assertion or propositinn. 
The transforming of one expression to another is so far tin 
aid to reasoning as to be sometimes termed * Inference.' 

The enumeration of Equivalent Forms is as follows : — 

1. Universal and Particulars. 

II. Greater and lebs in Connotation. 

III. Obversion, 

IV. Co^^verflion. 

V. Hypothetical Inference. 

VI. Synonymous Propositions. 

The first to the fifth, inclusive, are each conducted on a de- 
finite plan, admitting *cf precise rules. They are, therefore, 
the properly logical modes. The sixth, — Synonymoas expres- 
sion — is indefinite and various ; so that, although deserving of 
.notice, it is nOt reducible to rule. 
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It will appear, in the coarse of the exposition, that in none 
of these cases is there Inference properly so called, that is to 
say, the transition from a fact to some different fact; there is 
merely the transition from one wording to another wording of 
the samefact« Hence, the designations * Ifnmediate Inference,' 
and ^Apparent Inference,' to distingnish the process from 
Mediate or Beal Inference. . 

Universal and Farliculars — Oreater and Less in Denotation, 

25. A Universal Pi'oposition and its constituent particu- 
lars being the same, there is no real inference, but a repetition, 
in saying All A is B, therefore Some A is B ; all men suffer, 
therefore some uieii suffer. 

A Universal Proposition is the summed up equivalent of 
many particular propositions, and has no force beyond, or apart 
from the particulars. Hence, when we state a particular case, 
we do but resolve the universal into its elements, and take these 
individually as they were before the universal was formed. ‘ All 
the houses of the street are newly built’ is a mere summary or 
abbreviation of the separate enumeration— No. 1 is new, No. 2 
is new, and so on. To say * ail the houses are new,’ therefore 

* No. 6 is new,’ is not to make an advance in knowledge, but to 
fall back upon one of the constituents of the general proposition. 
The law of Consistency requires that whoever asserts a fact 
universally must be prepared to abide by it in each particular 
instance. A shopman advertises a number of articles at a 
shilling each ; the buyer, taking him at his word, chooses some 
one article, and puts down a shilling. 

Greater and Less in Connotation^ 

26. In regard to the Connotation or Comprehension of a 
terra, it is no inference to affirm the less after assuming the 
greater. 

When we say ‘ John is a man,’ we say that he has each and 
all of the properties connoted by, or comprehen'cled under 

* man.’ It is no now affirmation, therefore, but merely unfold- 
ing in the detail what is already g^ummed up in the aggregate, 
to say John is a living creMture, an animal, a compound of body 
and mind. Whoever is ''not prepared to* admit these affirma- 
tions, should not declare John to be a man. 

Id maintaining thet ‘ quadrupeds ai’e endowed with mind,’ 
we hold that they possess Feeling, Will, and Thought. It 
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is, tberetbre, not a real inference but a mere iteration, to add 
‘ qoadropeds feel, * * quadrapods wilK’ 

When we affirm that a certain substance is arsenic, we affirm 
of it all the known properties of ai^senic. It is au equivalent 
or identical proposition to say, ^ the substance is poisonous/ 

• These affirmations of the properties of things in the detail 
have already come under our notice, as verbal, essential, «r 
identical propositions. 

We must consider ourselves at liberty to join or disjoin the 
attributes of a thing, without real inference. We may say 
eithpr ‘ Socrates was wise, virtuous, and a martyr,’ or ‘ Socrates 
was wise,’ * Socrates was virtuous,’ * Socrates was a martyr/ 
Given an aggregate or compound proposition, we may reduce 
it to its elements ; given a number of elementary propositions, 
we may compound them into one. The operation lies more in 
the grammar than in the sense. 

‘ Socrates was virtuous,’ ‘ there was one man virtuous,’ — 
may be held to be a purely equivalent form. If we enquire 
into the meaning of the word Socrates, we find ‘ among other 
things ’ that it means ‘ a man,* ‘ one man,’ and to say ‘ one 
man was virtuous ’ is no new meaning, but a part of tlie ori- 
ginal meaning. So, after saying, * Socrates was virtuous ’ and 
‘ Socrates was poor,’ there is no inference in saying ‘ one man 
was virtuous and poor/ or ‘ one poor man was virtuous.’ This 
example has some importance in the theory of the Syllogism. 

Under the designation — Immediate Inference by Added De- 
f.emdnant^ the following case is given (Thomson’s Jjaws of 
l^hought) ; — ® A negro is a fellow-creature ; therefore a negro 
in suffering is a follow-creature in suffering/ This seems 
self-evident, but it is somewhat different from the other cases. 
It resembles tlje following mathematical inference : A = 13, 
whence A -|- C = B -|- C ; which is not an inlmediato judg- 
ment, but dedhetively inferred from the axiom — ‘The sums of 
equals are equal,’ 

Even allowing the axiom of addition of equals for such a 
case, we must be cautious in applying it without regard to the 
matter, seeing that the same addition may not liave the same 
effect upon both sid^* ^ Beauty is pleasure ; hence beaut}’' in 
excess is pleasure in excess,’ is not a safe inference ; the quali- 
fication does not operate precisely alike upon both subjects. 

. "" Obversion^*^ 

127. In affirming one thing, we must be prepai’ed to chm} 
the opposite: ‘the road is level/ ‘it is not indi lied/ are 
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not two facts, but the same fact from Us otiur side. This 
process is named Obversion. 

On the principle of Relativity, every statement. has two 
sides, as a part of its nature : there is always something to be 
denied when any one thing is affirmed. Whoever is * wise* is 
‘ not foolish ; * we must grant both propositions or neither. In 
this we make no march, no addition to our knowledge ; the 
utmost that we do is to give completeness to the statement, 
there being usually an ellipsis or omission of the oo-related 
fact. ‘ This end of the magnet is not the north end ; therefore 
it is the south end,’ is no inference; if it is not north, It is, 
by necessary implication, south. ^ I don’t like a curving road, 
because I like a straight one,’ is a childish reason, being no 
reason at all, but the same fact in obverse. 

To each of the four Propositional Forms, A, 1, E, O, there 
is an obverse form : — 

Thus, in A, 

Every X is Y; every man is mortal, 

We first ohvert the predicate^ 

Every X is not Y ; every man is immortal. 

And next prefix the sign of negation, 

Ko X is not Y ; no man is immortal. 

So, all inert matter gravitates, no inert matter (not-gravitates) 
fails to gravitate. All gold is precious, no gold is (not-precious) 
worthless. All virtue is profitable, no virtue is (not-profitable) 
useless, devoid of utility. Freedom of Trade tends to peace ; 
freedom of Trade aVerts war. All knowledge is usefhl; no 
knowledge is useless. 

To ohvert I, 

Some X is Y ; some men are wise, 

Ohvert the predicate^ exid prefix the sign qf negation 
Some X is not not-Y ; some men are not (na^*wise) foolish. 
Some stones are precious ; some stones are not (not-precious) 
worthless. Some virtues are burdensome ; some virtues are 
not (not-burdensome) easy. 

For E, 

No X is Y, no men are gods. 

The obverse is, 

All X is not-Y ; all men are no-gods (excluded from the gods). 
No crows are white ; all crows are excluded from white 
tilings, are of some othercolour4ihan white ; or, if the universe 
of the predicate ^ wiiite,’ he not colours, but white and black, 
* all crows are black.’ 
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The mle here is the opposite of the rule for A : obmri the 
predicate^ and reTnotfe the negates sign. 

The obverse of 0, 

Some X is not T ; some men are not wise 

Some X is not-Y ; some men are (not- wise) foolish. 

Some of the crew were not saved ; some were (not saved) lost. 

The role still is obvert the predicate^ and rem&ve the negative 
sign^ which is to change the quality of the proposition. 

* The Universal affirmative with univeraal quanUty in the pre- 
dicate, — 

All X is all Y ; all inert things are all gravitating things, is 
obvSrted to the same form as the obverse of A. 

No X is not-Y ; no inert things arc found among things that 
do not gravitate. 

All equilateral triangles are all eqiiianuular truingies; no 
equilateral triangles are to be found among triangles with un- 
equal angles. All double-refmoting bodies are all bodies that 
polarize light ; no double-refracting bodies are to be found 
among bodies that do not polarize light. 

The Particular Affirmative with a universal predicate, Y has 
the same obverse as I. Some X is all Y : some mortals are 
all men. Some X is no not-Y ; some X is not to be found 
[tmong not^Ys. Some mortals are not to be found among 
objects that are not men. There is a class or group of mortals 
that you will not discover among the brutes (Universe Ani- 
mals), among the plants (Universe organized bodievs). 

Material Obversion, ' 

28 . There are Obverse Inferences justified only on an 
examination of the matter of the proposition. 

From ^ warinth is agreeable’ we can affirm, by formal ob- 
versioii, ‘ waryith is not disagreeable, and notindifierent.’ We 
cannot affirm, without an examination of the subject-matter, 
‘ cold is disagi'ceable.’ 

There is a mode of inference, included by some logicians 
among Immediate Inferences, whereby we might say, ‘ the 
absence of warmth is the absence of an agreeable thing.’ This 
^ granted, we are still ar good way from * cold is disagreeable.* 
We must be able to say farther—* the absence of warmth is 
the same as cold, and the absence of the agreeable is the same 
as the disagreeable.’, ^nt we^e not entitled to say this, ex- 
cept on a reference to the fact; and such a reference teaches 
us that the absence of warmth may not be the same as cold. 
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and the absence of the agreeable not the same as the disagree^ 
able ; there is a possible neutral state in both oases. Bat the 
same experlenoe teaches ns that in an actual state of pleasur- 
able warmth, the sudden change to cold is also a change to the 
disagreeable. Whenever an agent is giving ns pleasure in 
act, the abrupt withdrawal of that agent is a positive cause of 
pjiin. On the faith of this induction, we can obvert ma- 
terially a large number of propositions regarding pleasure and 
pain, good and evil. If the sight of happy beings gives 
pleasure, we may infer, not by formal implication, bat by 
material or real inference, that the sight of unhappy beings 
gives pain. The inference is a consequence of the laws of^our 
sensibility. While the sight of happy beings is giving us 
actual pleasure, any sadden withdraw^ or disturbance of that 
sight is a painful shook or revnlsion. What is more, the 
organization formed to take pleasure in happy beings, is by 
that very circumstance formed to take pain at the sight of the 
unhappy. So wo cannot take pleasure in opposing &cts — 
praise and blame ; we cannot become indifferent to the one 
without becoming indifferent to the other. 

From ‘ War is productive of evil,’ we cannot say by formal 
obversion, ‘Peace is productive of good.’ As before, ‘the 
cessation of war is the cessation of an evil,* and is therefore 
good, in accordance with the law of our sensibility that the 
remission of a felt pain is a pleasure. 

It is a true inference, but not a formal implication, that if an 
upright minister gives public confidence, a shuffling ministei 
causes mistrust. P^ovided the public confidence is owing to 
the minister’s uprightness, the replacing of that quality by its 
material opposite must produce the opposite of confidence. 

The remark is sometimes made, ‘government has great 
power for evil, and but little power for good.* JEligidly ex- 
amined, this is a contradiction. He tliat is aWe to do us a 
great harm is able to refrain from that harm, and to make all 
the difference in our lot between our present tolerable condition 
and a condition of intolerable mise^J^ The saying is true to 
this extent, that government interference, exerted for bad, could 
cause more misery than the same interference, exerted for good, 
could cause happiness. 

‘Cold kills animals,* does not necessitate ‘heat keeps them 
alive.* By a material inference from the law of causation, we 
are entitled to 8£>y, keep tiway the cold that kills, and, so far as 
that agency is concerned^ the animals will live. This is not 
formal* implication ; it is a certainty grounded on causation. 
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* Force compressos bodies/ does not justify * the withholding 
of force expands them.’ We can say only, ‘the absence uf 
force leaves bodies in their uncompressed state.’ This, in like 
manner, is a material inference from causation. 

If ‘knowledge is good/ we must concede the obverse, 
• ‘ignorance is bad/ but not by formal implication. Whatever 
amount of good, knowledge, as knowledge, is capable of doitig, 
^ must be lost according as knowledge is withUeld. 

Aristotle says, ‘ the beneficent man loves those he has done 
good to,’ There is a familiar saying that may be given as a 
ma^^iCrial obverse, ‘ we hate those we have injured.’ By the 
laws of our sensibility, the two facts are mutually involved ; 
althougli there are limitations that we learn by an induction 
from the facts. 

Ooviversion. 

29 The Logical doctrine of the Conversion of Proposi- 
tions is a case of equivalence. In Conversion, the Subject 
and the Predicate of a Proposition exchange places. 

The Proposition X is Y converted, becomes Y is X ; X is 
not Y, Y is not X ; men are mortals, mortals are men. 

The simple reversal of subject and predicate does not always 
give an equivalent form ; ‘ all men are mortals ’ is not the 
same as ‘ all mortals are men.’ This arises from the circum- 
stance — taught us by our knowledge of things, and not 
discoverable by the examination of forms — that there are other 
mortals besides men. In all such propositions, therefore, a 
qualification must go along with the reversal of the terms. 

(1) In the forms B and I, the reversal of the order of the 
terms needs no qualification. Accordingly, this is termed un- 
qualified, or Conversion, ‘ No X is Y,’ is commuiable 

into ‘ no Y is X/ without alteration of meaning. If ‘ no men 
are gods,’ ‘no^ods are men;’ the proposition declares mutual 
exclusion or incompatibility, and we are at liberty to signify 
the exclusion from either side ; X excludes Y, and Y equally 
excludes X. No crows are red; no red objects are crows. No 
chemical combinations take place in fluctuating proportions ; 
/ no combinations in fluctuating proportions are chemical. 

In 1, ‘ Some X is Y,’ * some minerals are crystals,’ we can 
say, by simple reversal, Some Y is X, some crystals are mine- 
rals. Some water is pure, some pui*e^ material is water. It is 
as when two areas cover one another partially ; the partial 
coincidence is expressed from either side without change of 
signification. • 
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lu a simple conversion of this nature, ‘ some ’ has a different value 
in the two propositions, unless the predicate and the subject are 
90-extensive. Thus, in the couple, — * Some men are dark-haired,’ 
‘ some dark- haired beings are men,’ — ' Some men,* as compared with 
• all men,’ is a larger fraction than ‘ some dark-haired beings,* as 
compared with * all dark-haired beings.’ 

( 2 ) In converting A, the universal affirmative, ‘ All X is 
T/ ‘ all lires give heat/ we have to qualify or limit the subject, 
Seme T is X, some sources of heat are fires. There may be 
other Ys besides the Xs, and other sources of beat besides fires ; 
so that we must leave the possibility ^eu, which would not be 
done in simple conversion — {aH T is X, all sources of heat arc 
fires). To this qualifnwfj conversion, lo^jicians npply the de- 
signations limitation, niui per accidens. The Greek original of 
Aristotle was more descriptive, jcaTa ‘partitive* conversion. 

One of the recominendritions of the thorough-going quantifica- 
tion scheino of Hamilton, is that it anticipates this necessity of 
qualifying the new subject. The proposition being expressed, 
in the first instance, as All X is some Y, or all X is all Y, as 
the case may be, the converse is Some Y is all X, or all Y is 
all X. ‘ All men are some frail things ; * some frail things are 
all men. 

By far the most fertile source of purely syllogistic fallacies 
is the tendency of the mind to convert universal affirmatives 
without limitation. The msual form of the language, All X 
is Y, unless we are specially put on our guard, is apt to be 
interpreted, as if X and Y were co-extensive ; in other words, 
wc are disposed to regard it as justifying the simple conver- 
,sion, all Y is X. The errors of syllogism to be afterwards 
pointed out, under such names as Undistributed Middle, and 
Illicit Process, mostly grow out of this subtle error of conver- 
sion. When it is said, ‘ All powerful minds have large brains,* 
the hearer readily slips into the unlimited converse, ‘ All large 
brains indicate powerful minds.* This fallacy of conversion 
is of frequent occurrence ; and there is no more useful appli- 
cation of Logical forms than to warn against it The best 
warning, however, consists in multiplying examples to show 
that, in universal affirmative propositions, the subject and the 
predicate are very rarely of equal extent ; and that, when 
they are equal, it is usual to make known the fact by some 
form of language. 

A few instances are subjoined. ‘Ill doers are ill dreaders,* 
does not suppose that ‘ 111 dreaders are ill doers * ; there may 
be many causes of dreading evil, besides having done eviL 
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■‘All protestants exercise the right of private judgment so 
do other persons ieddes; hence we cannot aay that whoever 
exercises private judgment is a protestant. 

‘ All beautiful things are agreeable ’ ; beautiful things, how- 
ever, do not exhaust all that is agreeable ; there are more agree- 
.able things than there are beautiful things. 

* All virtue conduoea to the good of mankind;’ it does dot 
^ follow that whatever conduces to the good of mankind is vir- 
' tuous. * The good of mankind ’ is a much wider meaning than 
virtue, 

^^11 the pleasures of the imagination,’ says Addison, * arise 
from the great, the uncommon, and the beautiful.’ He must 
be supposed to mean that the sources of these pleasures are 
found among things that are great, among things that are un- 
common, and among things that are beautiful. But the classes 
‘ great ’ and ‘ uncommon ’ must contain many objects besides 
those yielding imaginative pleasure. If this is not the case 
with the ' beautiful,’ it is because ‘ beauty ’ and * imaginative 
pleasure * are almost synonymous. 

When Sir G. C. Lewis remarks that ‘ Historical evidence 
requii’es contemporary registraiimif he does not mean that con- 
ieiiiporary Registration will of itself make historical evidence. 
Tliis is one condition, but there are other conditions besides. 

The universal affirmative, when stated in Comprehension, or 
Connotation, — ‘ the property A is accompanied by the property B,’ 

^ the attributes of man are accompanied by attributes mortal," is the 
form least favourable to suggest a limited or qualified conversion. 
We are still more disposed than with the form of Extension, to 
convert simply ; — * the attribute mortal is accompanied by the 
attributes of men.* Hence, for aU the purposes of the Syllogism, 
the proposition in Extension is alone useful ; the fact being borne 
in mind, howe^r» that the Extension is determined by the Connota- 
tion. 

(3) In conv0rting 0, the Particular Negative, (Some X is not 
Y, Some men are not Englishmen) a complex operation is 
necessary. Simple conversion — Some T is not X, Some 
Englishmen are not men — does not apply. Two steps have to 
be gone through, first, ohv&rdon^ and secondly, simple conver- 
^sion. * 

Thus, by obversiou, 

Some X is iiot-Y (something that is not Y), 

Some men are not-Englishmen (out pf the class Englishmen). 

These obvei*ted forms are Particular Affirmatives, and are 
therefore converted simply : — 

Some not-Y (something not Y) is X. 
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Some beings that are not Englishmen, are men» 

‘ Some men are not wise.’ By obversion, 

' Some men are not-wise (Ibolish). 

By simple conversion, 

Some foolisli beings are men. 

The names given to this compound process are conversion 
by Negation^ or Conirapodtion, It might also be called 06- 
verted Conversion. 

A similar operation may be performed upon A, the Universal 
Affirmative, so- as to yield an equivalent negative form with 
transposed terms. The reductiou of the syllogistic mood 
named Baroko^ requires this operation. 

Thus, 

All X is Y, 
gives, by Obversion, 

No X is not-Y. 

which, by simple conversion (of E), is 
No not-Y is X. 

Or, 

All men are mortal 
No men are immortal 
No immortals are men. 

In the same way, * All the righteous are happy,’ is con- 
verted into ‘No unhappy persons are righteous.’ 

Hypothetdcal Inference. 

30. Hypothetical Propositions are of two kinds — Con- 
ditional and Disjunctive. They have been treated as the 
basis of a distinct form of Syllogism, called the Hypotheti- 
cal Syllogism. 

If the education of children is neglected, they will grow up 
ignorant,’ is regarded as the major premise fi a syllogism ; 
and by adding, as minor, ‘ now certain children have been 
neglected,’ we are entitled to the conclusion, ‘ they will grow 
up ignorant.’ This has been called a Hypothetical Syllogism 
(Conditional). By a Disjunctive Proposition (A is either B or 
C), coupled with a proposition giving one alternative (A is 
not B), we seem to infer the other alternative (A is 0); which 
would be a Disjunctive Syllogism. 

In his Lectures on Logic, Sir W. Hamilton, following the usual 
practice, takes up hypothetical reasoning after Syllogism ; but in 
the notes at the end, published after his death, he prefers to treat 
it as a case of Immediate Inference. Mr. Mansel, also, argues that 
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hypothetical reasoning, so far as it is purely logical, is purely cate- 
gorical. The obvious differences between the syllogism and hypo- 
thetical reasoning are (1) the absence of a middle term; in the 
hypothetical syllogism all the terms are introduced in the so-called* 
major; (2) the minor and the conclusion indiffeiently chtuige 
places, and each of them is merely one of the two members con- 
• stituting the major; (3) the major (so-called) consists of two 
propositions, the categorical major of two terms. * 

The Conditional form applies in the first instance to cause and 
effect. If the cause is present the effect is, and if the effect is 
absent the cause is absents But the same form holds good when 
one thing is the sigr of another, or is constantfy associated with 
thitt other. 

Boole and De Morgan are of opinion that the hypothetical in- 
ference is not different from immediate inference. Boole observes 
in his ‘ Laws of Thought’ (p, 241) that the hypothetical syllogism is 
no syllogism at all, as it need contain no more than two terms. 
De MoJ'gan says — ‘ The law of thought connecting hypothesis 
with necessary consequence is of a character which may claim to 
stand before syllogism, and to be employed in it, rather than the 
converse.’ (Syllabus, p. (id). 

31. In tbd Conditional Proposition — If A is B, C is 1), 
the equivalent is — A being assumed to be B, it follows 
that 0 

There is no infei*ence in this case. Accepting ‘ A is B,’ wo 
accept ‘ C is D tJiis is another expression lor the same fact. 
‘ If the weather continues fine, we shall go to the country’, 
is transformable into the eqniviilent form ‘ The weather 
(joiiti lilies fine, and so we shall go to the conn try.* Any 
person affirming the one, does not, in affirming the other, de- 
clare a new fact, bat the same fact. No new matter is intro- 
duced into the assertion ; it is a pure instance of tlie Law of 
Consistency. When a buyer offers a seller a certain price for 
an article, and the seller says, — Here, then, is the article — the 
buyer is only consistent with himself in paying the price. Y(d 
this is all that is done in a supposed conditional inference. 

A second form of so-called conditional inference, is that the 
denial of the consequent is the denial of the antecedent; 
* C is licit D, therefore A is not B.’ If the weather is fine, 
^ wc go to the country ; ’ ‘we are not going to the country, 
therefore the weather is not fine ’ This is still mere formal 
equivalence. It is ijjiplied in what has already been stated. 
It is not a distinct feet, but the same fast, in obverse. ‘ X is 
i'ollowed by Y * implicates one of two statements ; X has 
happened, hence T has followed ; or, — Y has not happened. 
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hence X has not happened (if it did, Y would follow). Such 
is the two-fold bearing of a conditional proposition. 

It is laid down, as part of the tlieory of Conditional Proposi- 
tions, that the granting of the consequent does not'prove the 
antecedent ; the assertion ‘ C is D/ does not prove that ‘ A is 
B.’ ‘ If he has caught the infection, he will die; ’ his death 

dobs not prove he has caught the infection, because there are 
many causes of death, besides the one mentioned. This rule, 
or precaution, is therefore grounded on our experience, which 
informs us that in nature there frequently occurs a plurality 
of causes. The case is parallel to the rule for the conversion 
of a Universal Affirmative, which depends on our knowing as 
a fact that in such affirmations, the predicate is not necessarily 
co-extensive with the subject, but is most frequently larger 
than the subject. 

If the condition given were the sole condition of the conse- 
quent, the affirmation of the consequent would be the affirma- 
tion of the antecedent. ‘ If force is expended, an equivalent 
force will be generated ’ is a statement containing the one 
indispensable condition of the effect (an equivalent force 
generated). Under all possible circumstances, the production 
of force supposes a prior force expended : hence the affirma- 
tion of the cons(Hpient (the generation of force) is the affirma- 
tion of the antecedent (the expenditure of force). Such condi- 
tionals, however, being the exception, and not the rule, logicians 
forbid the affirmation of the antecedent from the affirmation 
of the consequent. 

On the same ground it is forbidden to deny the consequent,, 
because the antecedent is denied ; A is not B, therefore 0 is 
not D ; ‘ the man has not caught the infection, and therefore 
he will not die.’ 

The common form of conditional proposition is when both the 
mcmbei's are affirmative. But either member, or^ both, may be 
negative. There are thus four forms ; — 

(1) If AisB, C isD, 

(2) If A is not B, C is D. * If the rebellion be not crushed, the 

king will be executed.* It is equally proper to say that the rebel- 
lion having been successful, the king’s execution is certain, or that 
if the king is not executed, the rebellion has been crushed. * If the 
jury cannot agrees, they will be discharged.' If the jury be not 
discharged, they have agreed. ' If succour be not speedily sent, 
the city will sun'ender.’ If the city does not surrender, succour 
has been sent ** • ii 

(3) If A is B, C is not D. ‘ If the will of Heniy VIII. was 
valid, James I. had no legal tiile to the throne of England : If 
James I. had a legal title, then the will of Henry was not valid.’ 
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‘ Tf the harbour is frozen, the ships cannot come in : If the ships 
can come in, the harbour is not frozen.’ So * He can't be wrong 
whose life is in the right : If he is wrong, his life is not in the right ’ 
(4) If A is not B, C is not D. ‘ If inspectors be not appointed/ 
no regard will be paid to the act.’ This implies thd,t if the a(}t is 
observed, inspectors have been appointed. * No Bishop, no King.’ 
If the king is, the bishops are. * If there be no God, no future 
life awaits us ; If a future life does await us, there is a God.’ * 
These forms are all regulated by the same law of transposition. 
The chief interest of (2) and (3) lies in this, that when both fonus 
apply to two propositions, the union of the two^ is equivalent, as 
we shall see, to a disjunctive proposition. 

32. The Disjunctive Proposition may appear in the 
following forms • — 

L A is either B or C. 

TI. Kither B or C exisls, 
ni. Either A is B, or C is D. 

* He is eitlier a fool or a rogue ’ meiiiis ‘ If not a fool, he is 
a rogue, and if not a rogue, he is a fool/ (Otherwise, ‘ Not 
being a fool, be is a rogue,’ and ‘Not being a rogue, he is a 
fool.’ These are all equivalent forms; and the supposed rea- 
soning ccgisists merely in electing one altcimative, according to 
the facts of the case. The datum being, ‘ he is a not a fool,’ 
we use the alternative ‘ he is a rogue,’ and so on. 

This corresponds to the working out of a Logical Division. 
‘ Peelings are either plea.surefi, pains, or neutral <3xcitement-* 
The equivalent propositions are sucli as .these ; — a feeling not 
a pleasure, is either pain, or a neutral state ; a feeling not a 
pain, and not neuti’al, is a pleasure ; a leoling not neutral is 
either pleasure or pain, and so forth. There is no real infer- 
ence in these .transmutations. They are strict equivalents of 
the original Disjunctive Division, 

Compared * with the Conditional jiropositions, this form 
exhibits o- grcattjr degree of complexity in the relation of 
dependence. The Conditional form expresses a simple or 
one-sided dependence; the presence of the first gives the 
preseneg of the second, and the absence of the second implies 
the absence of the first. The Disjunctive proposition indicates 
a double or reciprocal dependence ; the presence of either is 
the 'absence of the other, and the absence of either is the 
presence of the other. This is tjie ordinary case, but the 
disjunctive form might be employed when the presence of 
either implied the presence of the other, the absence of either, 
the absence of the other. Thus, ‘Everything in nature is 



120 ICQUIVALENT PROPOSITIONAL FORMa 

eittier inert or has no weight.’ From this we derive the 
following : — 

(1) It is inert, and so it has not no- weight = it has weight. 

(2 ) It is i\ot inert, and so it has no weight. 

(3) It has no weight, and so it is not inert. 

(4) It has not no- weight, i.e. it has weight, and so it is inert. 

- Owing to the doable negation, this form is very awkward ; 

but it shows an intermediate stage between the conditional 
and tlie ordinary disjunctive propositions. 

‘ You must either pay a fine or go to prison ' implicates 
four facts : — 

(1) If you pay the fine, you don’t go to prison. 

(2) If you don’t pay the fine, yon go to prison, 

(3) If you go to prison, yon don’t pay the fine. 

(4) If you don’t go to prison, you pay the line. 

A disjunction is not thoroughgoing and valid unless it gives 
four true propositions in that form, and the only sure test of 
its validity is to put it through the forms. Thus : — 

* Either die witness is perjured, or the prisoner is guilty,’ 

(1) If the witness is perjured, tlic3 prisoner is not guilty. 

(2) If the witness is not perjured, the prisoner is guilty 

(3) If the prisoner is guilty, the witness is not perjured. 

(4) If the prisoner is not guilty, the witness is perjured. 

Tim propositions (2) and (4) are correct, but (1) and (3) 

ooald not be maintained. This reveals a weakness in the form 
of the” statement. Put thus — ‘ If the witness tells the truth, 
the prisoner is guilty ’ — the assertion is perfectly accurate, for 
the witness may be perjured, and still the prisoner may be 
guilty; or the prisoner m.'iy be guilty, and still the witness 
may not have told the truth, 

‘ Punishment is intended either to repress crime or reform 
the ci'iminal.’ 

‘ If punishment represses crime, it does not reform the crimi- 
nal (1).’ Here wo see at once that both things may concur. 

‘ Either the ballot must be given, or intimidation will 
prevail.’ 

If intimidation does not prevail, the ballot exists (4). This 
would not bo affirmed, and therefore the disjunction is not 
thorou gh going. 

‘ For many years past, this country has been governed 
either by the Whigs or by the Tories’ leaves open a third 
case, namely, by a coalition. 

‘ He either cannot, or will not, do it ’ leaves open the supposi- 
tion of ‘ neither.’ 
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‘ The substanoe held iu Bolatioxi is either lime or magnesia ’ 
is an example from chemistry, and deserves to be pat through 
all the forms, as each form is a test. 

(1) If the reaction of lime is given, magnesia is not present. * 

(2) If the reaction of lime is not given, magnesia is present. 

• (3) If the reaction of magnesia is given, lime is absent. 

(4) If the reaction of magnesia is not given, lime is present. 

, A chemist would not be satisfied without trying two of 
these forms, a positive and a negative. 

33. The Dilemma combines a Conditional and a Dis- 
juijljtive proposition. 

If the Antecedent of a conditional is made disjunctive, there 
emerges what Whately calls a simple Gonstructive Dlltmmq. 

If either A or B is, 0 is. 

Now, either A or B is. 

Therefore, C is. 

If either plants or animals are found, there must have been 
previous germs. 

Now, either plants or animals are found. 

Whence, there have been previous germs. 

I'he Conaequent being made Disjunctive, gives the more 
usual type : — 

If A is, either B or 0 is. 

If the barometer falls, there will be either wind or rain. 
Various suppositions may be made, bringing out the possible 
/ilti^rnatives. 'Clius — 

• A is ; then, B or C is. 

C is not ; then, If A is, B is. 

C is ; then, If A is, B is not. 

^ is ; then, if A is, C is not. 

B IS not ; then if A is, C is. 

B*is not, and C is not ; then, A is not.* 

* Another form of simple Dilemma is 

If B is, A is ; and if C is, A is. 

Now, either B or 0 is. 

Whence, A is. 

This fqjm is illustrated by a sentence from M.icaulay : — 

Predosti nation makes.men immoral ; fur if a man be an heir of grrace, 
his exertions must be useless ; if an heir of wrath, they must be unavailing. 

]f.a man be an heir of grace, his exertions are usbless ; it of wrath, 
unavailing. . 

But, uccorilLTig to pr^dlsstinatioD^ a man is an heir either of grace or of 
wrath; therefore, according to predcstiiiatioiL, his exertions must be 
ii'^okas 

But he who, believes his exertions to be useless must bo immoral; 

’ tiurefore, predestination makes men immoral. 
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This last is the true dilemma, which is Destrivctwe* The 
forms preceding are equall}' valid, and are occasionally appli- 
cable. For instance — 

If the orbit of a comet is diminislied, cither the comet passes 
through a resisting medium, or the law of gravitation is partially 
suspended. 

'' But the second alternative is inadmissible. 

Hence, if the orbit of a comet is diminished, there is a 
resisting modi am. 

The conclusion is a simple conditional proposition, the com- 
plexity having been reduced. ^ 

The following are examples of the common Dilemma : — 

If a classical education is worth the cost, either it must be 
pre-emineiltly fitted to develop the mental powers, or it must 
lurnish exceedingly valuable information. 13ut neither alter- 
native can be maintairied, and so a classical education is not 
worth the cost. 

If schoolmasters can claim exemption from poor's raf-es, it 
must be either by statute or by the common law. Now, no 
statute exempts them ; and the common law does not apply. 
Hence they can claim no exemption from Poor’s R^tes. 

Sometimes the antecedent is more conveniently put in the 
form of a question. 

How do we know that our intuitive beliefs concerning the 
world are invariably true ? Either it must be from expei ieiice 
establisliing the harmony, or an intuitive belief must certify the 
correctness. 

Now, experience cannot warrant such harmony except in so 
far as it has been perceived. Still move futile is it to make one 
instinctive belief the guarantee of another. .Thus we cannot 
know that any intuitive belief is universally valid. 

The Dilemma, although occasionally a useftil form, is per- 
haps oftener a snare. The point is whether the disjunction is 
valid ; and there is always supposed the rejection of many 
possible cases. We begin with — If A is, B or 0 or D or E is. 
One after another of the suppositions is rejected, until at last only 
two are left, and these being removed, the antecedent is finally 
denied. The illusive case is when the logician trusts to the 
law of excluded middle as a guarantee of the disjunction. If 
A is, A is either B or ngt-B. We may easily afliim that A is 
not B, but how can we affirm that it is not not-B, i,e. it Is neither 
B nor. anything else than B. It is plain that if we were able 
to affirm that A is not an3’^thing else than B, we should not 
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require a dilemma nor yet the term B to disprove A’s existence. 
As an example of a false disjunction, we may take the aucietit 
fallacy of Motion. 

If a body moves, it must move either in the place wheiv it is, 
or in the place where it is not. 

nButa body cannot move in the place where it is, nor yet 
in the place where it is not. Hence, a body cannot move at all! 
^ The disjunction to conform to the law of Excluded Middle 
must be in this form : — 

The body must move in the place where it is, pr it must noi 
uK)ve<|in the place where it is. We then admit that a body 
does not move in the place where it is, and the possibility of 
motion is still undestroyed. 

‘ If the books in the Alexandrine Library be in conformity 
with the doctriiics of the Koran, there is no need of them, if 
they are adverse to the doctrines of the Koran, they should be 
destroyed.’ This is not exhaustive, as the books might not 
treat of religion ; but the assertion implies that no knowledge 
is desirable except religious knowledge. 

‘A Berkeleian is reduced, in truth, to this dilemma: if he 
knows what external things are, it can only be by perceiving 
them as ext(|rnal, — wliich contradicts his theory, Jf, on the 
otliei* hand, he does not know what they are, he is iiicapable of 
using the expression external with any meaning, and could, in 
fact, never have invented or thought of employing it.’ This 
assumes that the meaning of ‘external objecsts * is not in dis- 
pute ; it is a summary mode of stating one side ; Berkeley 
could say that the meaning of external objects was just the 
point in dispute. 

, Synonymous Prcrposihons^. 

34. Every language contains various wordings for the 
same matter of tact ; and there is occasionally an advan- 
tage in passing from one of these to tlie other. We may 
call these variations Synonyrnous P)'<^iodtions, 

There being, in many instances, a plurality of names for 
the same Sbject, or thq same fact, we find them freely iiiter- 
' changed. The essential characteristic of all material substance 
is expressed as Besistance, Force, Momentum, Inertnebs, all 
which mean the same thing, although viewed in different 
aspects. 

‘ Men are mortal,’ ‘ all will die,’ ‘ we are doomed to dissolu- 
tion,’ ‘ decay is the law of our being ’ — are mere synonymous 
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variations that add nothing to the fact^ but may contribute to 
the force of it. 

‘ This weighs that down, therefore, it is heavier,* is not a 
real inference ; the two expressions signify om^ operation. 
There is no other criterion of the comparative heaviness of 
two things, but weighing them. This block of marble is larger 
'than that, therefore, it is heavier^ is a real inference. The 
superior size is given as the evidence of snperiority in another 
and (lifTcront quality, weight. 

‘ What has been, will be ; ’ * the future will resemble the 
past ‘ nature is uniform * the laws of the nnivor$>e are 
constant — these are all synonymous expressions for the same 
fundamental fact. One of them cannot be tendered as the 
reason or evidence of another. The multiplication of forms may 
aid in expounding the great truth underlying them all. One 
form may be suggestive of one class of examples, a diflerent 
form may suggest another class. The variation of language is 
often a great intellectual help. It is, however, a source of 
danger. One of the lures and snares of language lies in the 
tendency of the mind to suppose that two diflerent forms of 
expression mean two diflerent things. Hence, it is a common 
(ill lacy, and a device of Rhetoric, to give a fact the reason 
lor itself ; there being merely a change in the expression. 

There is often a difficulty in finding a single satisfactory ex- 
pression for notions and truths of great generality. Thegreatlaw 
of the Conservation of Force, needs the aid of other terms to 
suggest all its meaning — Persistence, Exchangeability, Equi- 
valence, Correlation. The grounds of the Transcendental 
part of Algebra, called the Differential Calculus, have been 
viewed in a great variety of aspects, expressed by diflerent 
names — Exhansiions, Limits, Prime and TJltimate Ratios, 
Evanescent Quantities, Fluxions, Difierential Co-efficuents. 

The elements of the mind called intuitive by the a priori 
school of philosophy, are stated sometimes under the guise of 
the N('tion, and sometimes under the guise of the Proposition ; 
the subject matter being identical. We may say either ‘ Cause’ 
is an innate nothyi; or * every efiect must have a cause ’ is an 
innaie proposition^ principle, or judgment. 

The Dictionary mode of defining words consists in giving^ 
tautologouB phrases, which shows that these abound in lan- 
guage. If there were -only ope name for one thing, an Eng- 
lish Dictionary, conceived on the nsnal plan, could not exist. 
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EXERCISES ON PROPOSITIONS, INCLUDING NOTIONS. 

The following are examples of Propositions, to be used 
as exercises, in connexion with the ^Classification of Pro- 
positions, and tlie Equivalent Eorms. As every real pro- 
pbsition has two notions, while even verbal propositioti^ 
contain at least one notion, the examples will also furnish 
exercises on the Notion. 

As regards the Class or Notion, in opposition to the Real 
Proposition, the points to be illustrated are comparatively few. 
An Individual or Singular object or thing may be exhibited in 
contrast to classes or Generalities ; Homer to poets, the Rhine 
to rivers ; Britain to sovereign states. Of generalized things, 
we have the Class (concrete), and the Attributes (abstract). 
The grades of generality may be exemplitiod, — a very valuable 
exercise. There remains only the illustration of Relativity,, 
the assigning of the correlative class or notion in a definite 
universe. 

The Notion often condenses in a word what would require 
one or more propositions to express in full. Itofraction, Elec- 
tricity, Crystallization, Chemical Affinity, — are names for com- 
plex facts, involving many propositions, and not to be explained 
without giving these propositions. ‘ Refraction ' is the sum- 
mary designation of the principle or law of the bending of 
light in passing from one transparent medium to another ; and 
its full and proper expression is the law itself given as a real 
predication. 

The various aspects of the Proposition, exhibited in the 
foregoing chapter, may be summarized as follows 

I. As Indivioval or Geneical, and as of different grades of 
Generality, under which is brought out the diminishing Con- 
notation or Corhprehension that accompanies increasing Gene- 
rality or Extension. 

The principle of Relativity applied to Propositions, appears 
under various subsequent heads — Negation, Opposition, and 
Obversion. 

II. As possessing Quantity and Quality*, with reference to- 
' the uses of Syllogism. 

HI.' As CoMTLEX in contrast to Simple ; the important 
logical example of Coriiplexity being Hypothetical proposi- 
tions (Conditional an^ Disjunctive). 

IV. As opposed in the various modes named Contearils,. 
COKTfiADTCTOKIES, &0. 
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V . As in their final Import, affii*ming Equality, Go-exist- 
ence or Succession ; the two last containing the special kinds 
named respectively Co^inhermg Attributes and Oawation, 

Tn this connexion, there might be given the ' particular 
Science that the proposition belongs to : — as Mathematics, 
'Ghemistry, Psychology, &c. For although propositions of 
Equality make up the one science, Mathematics ; those under 
the two other beads — Oo-inhering Attributes and Causation — 
are distributed among several sciences. 

VI. As hailing numerous Equivalent Forms, namely General 
and Particular, Greater and Less iu Connotation, Obyerse, 
■Converse, Hypotlietical Equivalents, Synonyms. 

VII. All the foregoing classes suppose real predication. It 
is, however, important to' taking every opportunity of contrast- 
ing Real with Vekbal propositions. A farther interest 
attaches bo the difiference between predicating a Proprium and 
predicating a Ooncomitant 

Many of the propositions occurring in common speech are 
not certain, but only probable ; the affirmation holds not in all 
cases, but in a very great number, as ‘ Temperate persons are 
long lived.* The subject of Probability belongs to the Induc- 
tive Logic, and has not been adverted to in t]^e foregoing 
idassification. Still, the distinction of probable and certain is 
so easily unilorstood, in the main circumstance, and so im- 
portant to bo born in mind, in matters of truth and faise- 
hcod, that it should be impressed on every suitable oppor- 
tunity. 

At the present stage, consideration is given, not to the actual 
truth and falsehood of propositions, but only to what they pro- 
fess, The proof or evidence of assertions belongs to the sub- 
sequent heads — Deduction and Induction. ^ « 

Of the following examples, promiscuously chosen, the vari- 
ous forms are to be used according to their peculiar suitability 
for the diflerent classes of propositions. In a large proportion 
of them, there is scope for translating the idioms of ordinary 
language into modes of expression more in accordance with 
the logical forms. 

‘ Honesty is the best policy.’ 

A proposition of a certain grade of Generality ; one relating 
to ‘ virtue ’ would be n\ore general ; one relating to ‘ paying 
one’s debts * would be less general, but would have a more 
comprehensive predicate. 

As regards Quantity and Quality (in Form), it is a universal 
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affinnalive ; being transLitablc into * all honest actions are moi*e 
politic than actions not honest/ 

We read, in Otway, ‘ Honesty is a damned starving quality/ 
which is the full Contrary. The Contradictory is, * Some 
honest actions are not good policy.’ 

In Import, the proposition is one of Cansation — ‘ Honest 
actions bring good consequences to the agent/ The subje 9 t 
being Mind, it belongs to the science of Psychology. 

• Many Equivalent Forms could be given — ‘Some honest 
actions are politic.’ Obversion (Formal) : — ‘ Honesty is not 
bad policy ‘ No honest men are unsuccessful m6n (Material) 
‘ DisShonesty is bad policy/ Conversion : — ‘ Some politic 
actions are honest actions/ 

The proposition is not verbal but Real ; good policy is not, 
in whole or in pai*t, the definition of honesty. It is a Pro- 
prium, or derivative proposition, and not an ultimate fact ; it 
is deducible from the operation of honesty, under general laws 
of cause and effect in the human mind. 

It is a proposition, not certain^ but Probable. It is true, not 
universally, but in a large and preponderating number of 
cases. 


‘ All thd alkalies and alkaline earths are oxides of the 
metals.’ A complex affirmation, containing two in one, which 
must be taken separately. In form and import, they are so 
closely allied, that one may represent both. 

As I’egards External Form, each is an example of A, with no 
peculiarities requiring attention. 

In Import, they belong to the class of affirmations of Oo- 
inheriiig Attributes, and tall under Chemistry. 

Strictly analyzed, each is a verbal proposition ; the predicate — 
oxides of the metals —is now given as one of '^the essential 
characters of Alkalies, and of Alkaline Earths. In the origi- 
nal connotation of these words, however, the composition or 
derivation of the substances was not taken into account; the 
main fact was the relation to acids, and to neutral salts. At 
that stage, Davy’s discovery was an additional fact, and there- 
fore a real predication. In so fai* as the terms still suggest 
to the mind only the primitive meaning of an Alkali, the 
proposition is, not essential and verbal, but real. 

‘ Fishes breathe by gills.* Equivalent to ‘All fishes.’ A 
verbal or essential proposition of Kinds ; the subject ‘ fishes ’ 
connotes all the essential attributes of fishes, of which the pre- 
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Bent is one. As the structure is confined to fishes, the subject 
and predicate are oo-extensive. It is a proposition in Biology, 
or Zoology. 

* One aid to health is exercise.’ An inversion for— ‘ Exercise 
aids or promotes health.’ ‘All persons that take exercise use 
one of the aids to health.’ A proposition of Cause and Efiect, 
in Biology. A Beal proposition. 

‘ Pain is a consequence of Sensibility.’ (Concrete ) All 
sensitive being are beings subject to pain ; all sensitive beings, 
under certain circumstances, are pained beings. A Verbal or 
analytical proposition; ‘ being subject to pleasure, to pain and 
to neutral excitement,’ is.the definition of ‘ Sensitive.’ Might 
be given to illustrate the Aristotelian distinction of the Poten- 
tial and the Actual. 

‘ Whatever is, is right.’ The generality of the subject is even 
beyond the two smmna genera — Object and Subject. Exist- 
ence is a fictitious predicate, and, in intelligible propositions, 
means something more definite than it seems. The proposi- 
tion must be interpreted — ‘ all the arrangements of the world 
are rigid, or are good.’ In Import, this is Cause and Efieoi. 
The obverse is ‘ nothing that is, is wrong,’ ‘ there is no wrong.’ 

‘ The Beautiful and the Useful are partially coincident ; ’ a 
s^monymuus form for — Some Beautiful things are useful, and 
conversely. 

* The wages of sin is death,’ or Death is the wages ot sin. 
This form would suggest a universal co-existence between 
Death and Sin — all beings that die are all beings that sin. 
Another interpretation is ‘Adam’s sin was the caiise of 
death.’ 

‘ Self-confidence is not inconsistent with great weakness.’ 
* Self-confident persons may be weak persons.’ This is a con- 
tradictory to ‘All self-confident persons are strong.’ 

Of a similar nature is — ‘ A proud man is not necessarily a 
bad man.’ 

* 1 

‘ Mw is tho only animal combining sociability and solitude. 
A form equivalent to the universal Qaantificadoti of the Predi- 
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oate, and useful to test De Morgan’s oritioism as to tlie denial 
of snoh propositions. 

Take together the 47th and the 48th propositions of cbe 
Fiist Book of Enolid, and show their bearing on nniversal 
jqnaatifioation. 

* Adverbs qualify verbs ; ’ ‘ Adverbs are to be placed near 
* the words they qualify.’ How do these diiBPer logically ? 

a 

greater i>he novelty, the greater the pleasare/ A 
proprinm or inference from ' Novelty is a Bonrce of pleasure.’ 
In propositions of cause and effect, we are entitled to infer 
the proportionality of the one to the other. 

* Symmetry is the general law of creation ; * a greatly distorted 
expression of what is meant. * Symmetry ’ is a word condens- 
ing a proposition ; and the sounding phrase * the general law 
of creation ’ signifies merely that a fact is frequent or usual. 
^ Many (or some) things in nature are symmetrically con- 
structed.’ 

The angle in a semicircle is a right angle. 

Ice is cold. 

The diamond is surpassingly brilliant 

Extreme heat destroys life. 

Motion follows the lino of least resistanoe. 

Truth is more easily extricated from error than from cori' 
fusion. 

An age of ignorance is an age of ceremony. 

Power corrupts the mind. 

Time abates grief. 

Cnstom blunts sensibility. 

Private vices are public benefits. 

Uneasy lies the head that wears a crown. 

Tyranny is irresponsible power. 

Benevolence is the sum of virtue. 

Distance lends enchantment to the view. 

Oonsamptiou is a fatal disease in this country. 

International law has no written statutes. 

Conception is involifCd in every act of perception. 

None but the brave deserve the fair. 

Not being rich is not always an evil. 

All is not gold that glitters. 

9 
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The causes of strength are not pledges for its continu- 
ance. 

Not every advice is a safe one. 

A great deal need not be attempted. 

He is no fool. 

No news is good news. 

•No men are placed in exalted situations and free from envi- 
ous regards. 

Good orators are not always good statesmen. 

There are stndies much vaunted, and yet of little utility. 

Few oven of our best aspirations are gratified. r 

Hardly any virtue is quite safe from passing into a vice. 

The two following extracts are from Plato — 

‘ All men who have gc»ut, or fever, or ophthalmia, are sick ; 
but all sick men have not gout, or fever, or ophthalmia. So, 
too, all carpenters, or shoemakers, or sculptors, are craftsmen ; 
hut all craftsmen are not carpenters, or shoemakers, or sculp- 
tors. In like manner, all madmen are unwise ; but all unwise 
men are not mad. 

*• Whosoever is a good rhapsode, is also a good general ? 
Unquestionably. And, of course, whoever is a good general* 
is also a good rhapsode P No ; 1 do not think that’ 

* The objects bring up the feelings, and, conversely, the feel- 
ings the objects.* In this sentence, is the word ‘ conversely ’ 
used in its proper meaning ? 

It steam is passed over red hot iron, hydrogen will be 
evolved- 

If virtue is knowledge, it is teachable. 

If the footmarks were made by the prisoner;, « he must have 
worn shoes too small for his feet. But he could not have 
done so. What then ? 

If the soul is incorruptible, it is ingenerable. 

Matter is either solid, or liquid, or gaseous. 

Mr. de Morgan supposes a stump orator intending to say— 
all Englishmen are lovers of liberty ; and declaiming in these 
terms : — ‘ Shew me any number of men, and I will say with 
confidence, either that they will with one accord raise their 
voices for liberty, or that there are aliens among them.’ This 
might be regarded ss au equivalent statement, without syllo- 
gistic inference. 

Cromwell, on his death-bed, is said to have asked a divine 
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wbo was with him, whether it was possible to fall away from 

g race. 'The answer was,— It is not possible. Then, said 
romwell, I am safe, for I was in grace once. 

• !No form of polity is so admirable as a limited constitutional 
monarchy ; for it is, beyond all question, superior to every other 
• species of government. 

• Honesty is deserving of reward. A. negro is a fellow 
creature. An honest negro is a fellow-creatnre deseiwing 
’ reward. 

Every man is an animal. Every head of a man is the head 
of an animal. De Morgan. 

In Book IV — The Logic of the Sciences — as well as through- 
out the work generally, there occur numerous examples l£at 
may serve as additional exercises if necessary. 




BOOK 11 

DEDUCTION. 


CHAPTER L 

THE SYLLOGISM. 

1. The Syllogism is the fully expressed form of a De- 
ductive Inference, that is, an inference from the General to 
the Particular. 

When a step of reasoning or argumentation consists in as- 
signing, as tbe proof of an affirmation (or denial), some more 
general affirmation, it admits of being stated in a peculiar 
form, in which there is sometimes greater facility in judging 
of its soundness. The peculiarity of the form of statement 
consists mainly in this, that everything belonging to the rea- 
soning is set forth explicitly. Thus, when any one maintains 
that Mathematics is useful as a mental discipline, and assigns 
as the proof,* that all the exact sciences are useful as mental 
discipline, thy reasoning, which is Deductive, and not Induc- 
tive, contains these two assertions : — (1) All the exact sciences 
are useful as mental discipline ; (2) Mathematics is an exact 
science. Both these are indispensable to the conclusion 
* Mathematics is a mental discipline.’ The first is the general 
prmcip\p, the second an intermediate proposition for applying 
the general principle to the case in band. Very often, one of 
the two propositions is left unexpressed. , In the example : 
^ this man is a rogue, therefore he is not to be trusted,’ there 
is an ellipsis of the* general principle— * rogues are not to be 
trusted.’ In the form ‘you cannot trust rogues, therefore you 
cannot trust this man,’ the omission is in the second or apply- 
ing proposition — ‘this man a rogue.’ 
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A Deductive reasoning fnllj and formally expressed is a 
Syllogism. 

- The following arrangement — 

ri) All men are fallible^ 

(2) John is a man, 

(3) John is fallible — * 

is h regular deduotive reasoning, or an argumentation in the 
syllogistic or complete form. The two first propositions 
combine to make the proof of the third ; they are called the 
Premises of the. reasoning or syllogism ; the third is the point 
to be proved, and is called the Oondusicm, 

We shall see hereafter that, in the departures made from the 
regular form of the syllogism, the order of the propositions 
may be reversed ; the applying proposition coming first, and the 
grounding proposition second. But whatever form the syllo- 
gism may assume, one feature can never be absent — a general 
proposition. This is indispensable. Unless one of the premises 
be more general than the conclusion, the argument is not 
deductive. 

2, A Syllogism is said to contain three, and only three 
Terms ; the Subject and the Predicate of the Conclusion, 
and another Term, occuiTing in both Premises ; the Sub- 
ject of the Conclusion is the Minor Term ; the Predicate 
of the Conclusion, the Major Term ; the term occurring in 
both Premises, is the Middle Term. 

I^y ‘ Terms ’ are meant the expressed notions entering into 
the subjects and predicates of the propositions. A proposition 
couples or unites two Terms* ‘ X is T ' contains the two terms 
X and T afiirmativcly conjoined. ^ Men are not gods ’ contains 
the two terms ‘ men ’ and * gods ’ under a negative copula. 

In seeking out the Terms, we begin with the proposition to 
be proved, that is, the conclusion. The subject of the conclusion 
is the Minor or smaller term, the predicate iAie Major or greater 
term. The propriety of these designations is grounded on 
the circumstance, formerly adverted to, that in propositions 
generally, the predicate covers the subject, and other suljjects 
besides ; ‘ kings are fallible,’ and many other beings besides 
kings are fallible ; hence ‘ kings ’ are a smaller group forming 
part of a larger group ‘ fallible ;* in compass or extent, there- 
fore, ‘ kings * are a Minor term^ t fallible * a Major 

^ Sir W. Hamilton complains that these designations are false and 
erroneous because they do not apply to the terms as considered in Com- 
prehension. There are more men &an kings, and so the designations are 
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The Middle Term mnst be sought not in the conoluKion^ but 
in the Premises, or proving propositions, and must appear in 
both. Thus, in the syllogism — 

Mm are fallible, 

Kings are men. 

Kings are fallible. 

The term, absent from the conclusion, and present in both 
premises, is ‘ men,' the subject of the first and the predicate of 
the second. It is called ‘ middle ’ because it is the medium or 
instrumentality for bringing togetlier in the «conclnsion, the 
major and minor terms ; they being separated in the premises. 
Also, as regards extent, compass, or denotation, it is inter- 
mediate thus : — The minor * kings’ is less in extent than ‘ men ;* 
men are more numerous than kings. Again, ‘ men ’ is less in 
extent than ‘ fallible beings ; ’ there being many fallible beings 
besides men. So ‘ men ’ being more extensive than the minor 
term ‘ kings,’ and less extensive than the major term ‘ fallible 
beings,’ is properly a middle or intermediate term. The grada- 
tion is re])reseiited in a diagram thus : — 

Fallible, . . . major, 

Men, . . • . middle, 

JbCings, . . . mitwr. 

Although the syllogism contains three propositions, each 
with two terms, making six terms in all ; yet, in virtue oi’ 
the double occurence of each, there are in reality only three 
terms. The example shows : — 

The Middle term in both premises. 

The Minor term in the conclusion and in one premise. 

The Major term in the conclu.sion and in one premise. 

3. In the^ Syllogism, there are Three, and only three, 
Propositions, iianiely, tlie two Premises and the Conclusion. 
The PreiiiisiJ containing the Major Term and the Middle 
Term, is called the Major Premia ; tlie Premise contain- 
ing the Middle Term and the Minor Term, is called tlu; 
Minor Pi^emise. 

In th® foregoing example, the Premise first in order contains 

applicable to the extension of the terms ; bat, ho argaes, more atirihuUn 
are connoted by the term * kings ’ than by the term men, and so ntajor 
and minor are inapplicable to the comprehension. In criticism of this 
view, it may be said tRat confessedly the designations majnr and minor 
are applicable to the terms viewed in their compass or extension, that these 
terms arc used in that sense, that they cannot be used without confusi on 
in both senses,, and tliat Hamilton has shown no good reason for invert- 
ing the common usage, 
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the Miyor tnrm U>ffether with the Middle term, 

‘ men,’-*-'* men are fitUible t^ is the Major Prfmuo» The 
Premise second in order contains the Middle term, ‘ men,’ and 
the Minor term, * kings,’ — ‘ kings ire men ’ — and is the Minor 
Premite. 

We find it oonvenient to represent the forms of ilie syllogism 
by letters or symbols, thus Let X be the minor term, Y, the 
middle term, ^ the major term ; then — 

All Y is Z 
AUXisY 
All X is Z 

IK a syllogistio form on the basis of affirmation ; that is to say, 
the universal proposition m the first premise is affirmatiTe, and 
the conclnsiou is affirmative. 

An example on the basis of negation is — 

No Y is Z 
All X is r 
No X is Z, 

or, by Hamilton’s still more expressive symbols, — 

ij (subject of conclusion, minor term), 

M (middle term), 

P (predicate of conclusion, major term) ; 

All M is P No M is P 
All S 18 M All S is M 

All S is P No S is P. 

4. Syllogisms, or Syllogistic forms, are divided into 
Fiourrs, according* to the position of the Middle Term. 
There are, in all. Four Figures. 

The First Figure is exemplified in the forms hitherto em- 
ployed. In it, the Middle Term is Subject in the Major Pre- 
mise, Predicate in the Minor Premise. 

YiaZ MisP M— * 

XisY SisM — M 

X IB Z S is P 

The idea implied under ‘Figure’ is borrowed from the 
Figures of Klietoric, whicli are departures, for effect, from 
the plain and ordinwy forms of spi‘ecL On this analogy, 
however, as remarked by Hamilton, there ought to he some’ 
one regular or standard form, from which all other forms are 
deviations or departures, thence properly called ‘Figures.’ 
Snob standard form is what is mis-named the ‘ I^t Ifigure,’ 
which is the pure type of a deductive argument. The M^or 
or First Premise is the nniversal proposi 'on indispensable in 
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deduoiioiLi the Minor or Second Premise is an affirmative pro- 
position, whatever may be its qnantity. As to order, the Uni- 
versal is placed first, as being of the two premises the funda- 
mental or chief j the ose of the second piomise, the minor, 
being to apply the first to a particular case. ‘ All thieves are 
ST^leserving of punishment/ is applied to a particular instance, 
by means of an affirmation bringing the instance within the 
.sweep of the rule, that is, declaring such a one to be a thief. 
This is the function of the minor. 

In the Second Figure, or the first departure fvom the normal 
syllogism, the middle term is predicate in both pi*emisoB 
Z IS r P is M M 
X is r S is M — M 

Here there is an obvious inversion of the natural order of 
things. In tlie major premise, Z is Y, P is M, tlie largest term 
is made the subject, and the middle term the predicate, of the 
proposition. If the proposition be affirmative, this change is not 
compatible with universality, and therefore the proposition can- 
not be the major in the same sense as in the standai'd syllogism. 
If the proposition be negative, there is only a harmless con- 
version ; we may, for * no Y is Z/ substitute * no Z is Y / ‘ no 
men are gpds ’ * no gods are men.* This is an insigiiiGcant 
and, for the most part, useless alteration of the negative form 
of the standard syllogism. Two of the four forms of the 
Figure (called Moods) are fashioned out of this trivial altera- 
tion. The two other forms containing affirmative majors in- 
volve still greater changes of the standard foim. In one, the 
major is not the universal proposition required as the basis of 
the deduction, but the applying proposition, which in the first 
figure IS the second or minor premise. In the cuiieiudiiig 
form, there is Amiuch greater distortion, consequent on present- 
ing the normal premises in obvorted forms. 

In the Third Figure, the middle term is subject in both 
premises. 

Y U Z M is P M— 

Y is X M IB S M— 

Here Ijie major stands as in the first, or normal figure. The 
minor has its terms transposed ; the middle term is subject, 
and the minor term predicate. As before, this is a harmless 
change, if the proposition be a universal negative ; in which case, 
however, the minor premise iqast be the universal or ground- 
ing proposition, and not the applying proposition ; so that, as 
compared with the standard form, there is an inversion of the 
.order of the premises. If the minor bo affirmative, either it 
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mnst be paiHiicalar, or there is Bume distortion^ rendering the 
terms different in fact from what they are in appearance. 

In the Fourth figure^ the position of the middle term is the 
first figure reversed ; it is predicate in major, and subject in 
minor. 

Z is T P is M . — M 

‘ YisX MisS M — 

This double inversion Of the order of the terras implies still 
greater deviations from the primary form. The inversion is 
possible by such devices as above described for the smaller 
inversions in the second and third figures. 

5. Each Figure has a certain number of distinct forms, 
called the Moods, or modes of the figure. The variation of 
mood is determined by the variety of the propositions con- 
tained, as ]‘egfirds Quantity, and Quality. 

The order of the terms is fixed for each Figure ; but the 
propositions constituting the premises and the conclusion may, 
wil.liin certain limits, be of one or other of the four forms, 
A, 3, B, 0. 

The FlitST Figuee, the normal syllogism, has Four Moods. 

The^ First Mood is composed of three universal affirmations. 

All T is Z *1 A, A, A All men are fallible. 

All X is T > {Barbara) All kings are men. 

All Xis Z ) All kings are fallible. 


In the Sroond Mood^ 

The Major is a universal negative — E. 
The Minor a universal ajSrmative — A. 

The Conclusion a universal negative — E. 
No T is Z 'I -E, A, E No men are 
All X is T 5 - {Gelarent) All kings ai*e men. 
No X is Z I No kings are gOds. 


The Third Mood is the first, 
particular conclusion : — 

All YisZ ) A, I, I 
Some X is Y > (Darii) 
Some X is Z ) 


with a particular minor, and 

All men are fallible. 

Some beings are mev. 

Some beings are fallible. 


The Fourth Mood is a similar variation on the second - par- 
ticular minor and particular conclusion 

No Y is Z E, I, O *No men are gods. 

Some X is Y > (Ferio) Some beings are men. 

Some X is not Z ) Some beings arc-^not gods. 
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These four moods are obviously reducible to two ; the third 
and fourth being mere unessential varieties of the first and 
seqond. The two comprehensive forms may be stated thus : — 
AllTisZ NoTisZ ‘ 

Ail or some X is Y All or some X is Y 

All or some X is Z J No X is Z. 

( Some X is not Z. . * 

• The first form is the normal type of all deduction for an 
affirmative conclusion ; the second, the type for a negative 
conclusion. They present the deductive process in its regular 
order : — 

Krst, a universal proposition, as the ground proposition of 
the reasoning (Major premise) ; 

Secondly, an affirmative and applying proposition (Minor 
premise) ; 

Lastly, the universal truth applied to the particular case 
(the Conclusion). 

We desire to prove that kings are fallible, by applying to thoiu 
, the principle of the fallibility of all men. The major states 
the principle, the minor applies it- And so for a negative con- 
clusion. 

There caunot be any valid deduction whatsoever but must 
confoinn to the foregoing type ; whatever variation may be 
made, this is at the bottom. 

The SECOND Figure has likewise four Moods. 

in the First Mood^ 

The Major is a universal negative — E. 

The Minor a universal affirmative — A. 

The Oonelusion a universal negative — E. 

No Z is "Y ) E, A, B, No gods are men. 

All X ii^tY > ( Oesare) All kings are men. 

No X is Z ) No kings ai’e gods. 

This is a case where advantage is taken of the simple con- 
version of the universal negative to make a trivial departure 
from the standard (negative) syllogism. Only a slight change 
is necessairy to reconvert the present mood to the second mood 
of the First Figure ; for ‘ No Y is Z ’ ‘No men are gods,’ we are 
at liberty to substitute ‘ No Z is Y,' ‘ No gods are men,’ which 
is the whole difference. 

In the Second Mood^ 

The Major is a universal affirmative — A, 

The Minor a universal negative — E, 
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The ooncluaion a universal negative — E. 

AU Z is Y I Ay E, E, All kings are men. 

No X is Y V {Oamestrea) No gods are men. 

No X is Z j No gods are kings. 

A much greater variation from the standard (negative) is 
observable here. The grounding proposition, which must •Va 
universal, is the minor premise : so that there is an inversion 
of the normal order of the premises. Moreover, the same pro- 
position has been converted simply, from the form * No men 
are gods ; * pnd the conclusion is likewise the converse of the 
conclusion in the regular syllogism. By first restoring the order 
of the premises, and next re-converting two universal negations, 
we have the normal negative syllogism (Celareni), 

No men are gods. 

All kings are men. 

No kings are gods. 

The grounding universal is the negative proposition, * no 
men are gods the applying proposition is * all kings are men/ 

In the Third Moodn 

The Major is a universal negative — E, 

The Minor a particular affirmative — I 
The Conclusion a particular negative — O. 

No Z is Y I E, 1, O No gods are men. 

Some X is Y > (Festino) Some beings are men. 

Some X is not Z ; Some beings are not gods. 

Here we remark the same trivial departure from one of the 
standard forms, as in the fii*bt mood. The nniversal negative — 
the major in the fourth mood of the first figure {Ferio) — is 
simply converted (No Y is Z, into No Z is Y ; no men are 
gods, into no gods arc men). * 

« 

In the Fourth and last Moodj there is a more serious dis- 
tortion. 

The Major is a universal affirmative — A, 

The Minor a particular negative — 0, 

The Conclusion a particular negative — 0^. 

All Z is Y I A, 0, O All gods are men. 

Some X is not Y > {Baroho) Some beings are not men. 

Some X is not Z j Some beings are not gods. 

A glance at the premises s^ows us that they are not at 
bottom what they appear on the surface. There is indeed a 
universal proposition in the major premise, which might 
answer for the ground proposition; but theif^the other pre* 
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misei ixL t|iat case the applying proposition, is n^atire, which 
is not allowable. The reel fact is that the affirmative major, 
is a negative (uniyersal) in disguise, and the negative minor, 
is an affirmative in disguise. The disguises may be laid open, 
thus — 

All Z is Y No not-T is Z 

Some X is not Y Some X is not-Y 
Some X is not Z Some X is not Z 
le true middle term instead of being Y, is the negative of 
Y, or not-Y (U — Y) This is the key to the distortion. The 
reme^ consists in (1) obverting and converting the major~All 
Z is Y, which becomes No not-Y is Z ; and (2) in obverting 
the minor — Some X is not Y, Some X is not-Y. There thus 
emerges a form of the third mood of the first figure (Psrio), 
with not-Y, as the middle term. 

This mood cannot be reduced to a mood of the First Figure 
without Obversion. The older logicians sought to establish its 
validity by a cumbrous process technically known as Iteductio 
ad impoesibile. They showed that the conclusion cannot be 
supposed false, without leading to a contradiction of one of 
the premises, which are given as unimpeachable. Thus : — 
All Z is Y 

* Some X is not Y 

Some X is not Z 

If * Some X is not Z ’ be declared false, the universal ' All X 

is Z,' — which is its contradictory, — must be admitted as true. 
Taking this new proposition, ^ All X is Z ’ along with the major 
of the original syllogism, ‘ All Z is Y,’ we reach the conclusion 
that ‘ All X is Y.’ Thus : — 

All Z is Y 
.. AllXisZ 

AllXis Y 

is a syllogism i^ Barbara, But we know from the original 
premises that ^ Some X is not Y it cannot therefore be true 
that * All X is Y.’ One of the premises of the above Barbara 
must be unsound. The major * All Z is Y/ is one of the origi- 
nal premises, granted as tme ; the error must lie on the minor, 
* All X is 2.’ Now tluB is the propositiofi taken on trial ; and 
its truth being shown to be incompatible with the truth of the 
original premises, its contradictory, * Some X is not Z ’ must 
be true. And ‘ ^me X is not Z ’ is the conclusion in question ; 
which is thus shown to be valid! 

Tbo Third Figure has six Moods. 
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In the First Mood^ 

The Major is a universal affirmative — A. 

The Minor a universal affirmative — A. 

The Conclusion a particular affirmative — I.- 
All Y is Z 1 A, A, 1 All men are fallible. 

All Y is X > (Jjwraijti) All men are living beings. 

Some X is Z } Some living beings are falliblj|i^. 

The only departure, in this instance, from the standard 
syllogism (with a particular minor, Barii) is the universr:iity 
of the minorr All Y is X By simple conversion, this premise 
becomes Some X is Y, and the syllogism is then the same as 
the third mood of the regular syllogism. 

This figure is quoted as a useful form. Certain reason- 
ings are considered to fall more readily into the above ar- 
riingement, than into the corresponding mood of the First 
Figure. 

The Second Mood contains an inversion of the order of the 
Premises. This distortion is altogether gratuitous ; it serves 
no purpose but to seem a variety. 

Some Y is Z “1 I, A, I Some men are kings. 

All Y is X ^{Disaryiis) All men are fallible bbings. 

Some X is Z J Some fallible beings are kings. 

Here, if we redress the order of the premises, and simply 
convert the new minor — Some Y is Z, into Some Z is Y, — 
there arises a regular affirmative syllogism, with a particular 
minor (Darii) ; there being only the speciality that the minor 
and the major terms have changed places, thus : — 

All Y is X All men are fallible beings. 

Some Z is Y Some kings are men. ^ , 

From this the conclusion would be ‘ Some Z is X,* ‘ some 
kings are fallible beings,’ which, however, *by simple con- 
version, gives ‘ Some X is Z,’ ‘some fallible beings are men.’ 

The Third Mood is one of the trivial variations of syllojristic 
form. 

All Y is Z > A, I, I, All men are fallible. ' 

Some Y is X Some men are kings. 

Some X is Z 3 Some kings are fallible beings. 

There is no departure here, from (he regular syllogism 
(affirmative, with particular minor Barii) ^ but in the minor 
premise, which is Some Y is X, instead of its equivalmt, Some 
X is Y. 
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The Fourth Mood is exactly the counterpart of the previous 
mood, with a negative major. 

No T is Z 'I B, A, O No men are gods. 

• All T is X > {Felaptoji) All men are living beings. 

Some X isnotZ j Some living beings are not gods. 

• This differs from the negative mood of the first figure, with 
V particular minor (Ferio), only in having a universal minor, 
Vhich, by conversion, becomes particular, Some X is T ; the 
*^llogisin is then exactly the fourth mood of the standard 
feyMogism. 

The Fifth Mood is, in point of distortion, the parallel of the 
lust- mood of the Second Figure (BaroJco), Both the premises 
appear difterent from what they are in reality. 

Some T is not Z 1 O, A, O, Some men are not kings. 

All y is X V ( Jj?oA:ttrda) All men are fallible. 

Some X is not Z ) Some fallible beings are not kings. 

If we look for a universal premise, to supply the ground 
proposition, we seem to find it in the minor; but then the 
other premise is negative, and therefore is not the apfdying 
proposition. As in Baroko^ we must transfigure both pre- 
raises. The present major is made affirmative, by obversion, — 
‘ Some Y is not-Z,' and is then converted, ‘ Some not-Z is T.' 
This is taken as the- minor premise, the other being the major, 
thus : — 

All T is X All men are fallible. 

Some Tjot-Z is T Some not-kings are men. 
which are the premises of the regular syllogism (affirmative, 
with particular minor, Dam) and would give as a conclusion, 
Some iiot-Z is X, Some not-kings are fallible, 
or, by conversion and obversion, 

Some X*is not Z, Some falliVde beings are not kings. 

As in the cjjse of Baruko^ the older logicians could not refer 
this mood to the First Figure, and applied as a test of its validity 
the Beductio ad impossihile. The process need not be repeated 
at length. We assume the universal contrary to the conclu- 
sion, and taking it along with the given minor, evolve a pro- 
position^that contradicts the given major : and argue, as under 
Daro/ro, that the nniversal contrary of the conclnsion must be 
false, and therefore the conclusion itself valid. 

The SMh and last Mood is the negative counterpart of the 
third, and shonld have been placed aft^r the fourth ; it is an 
equally trivial departure from the regular syllogism (negative, 
with particular premise, Ferio). 
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No Y u Z 1 E, I, 0, No men are gods. 

Some T is X >(Ferwon) Some men are lining beiuga. 
Some X is not Z } Some living beingB are not gods. 

The simple oonversion of the minor * Some T is X,' into ‘ Some 
Xis Y,’ ‘some living beings are men,’ — reprodnoes Fario, in the 
standard figure. 

• 

Tiie Foubth Fioubb has five Moods. In this figure, there 
an inversion of both premises as compared with the regnUr 
syllogism. This, of course, produces apparently a great degree 
of distortion ; ^ut there is very little in reality. In three of 
the moods, the inversion is caused by the transposition of the 
premises ; this rectified, they need only the simple conversion 
of one or more of the propositions to make them standard 
syllogisms. 

Thus, to take the First Mood^ which has universal aflirmative 
premises, and particular conclusion : — 

All Z is Y I A, A, 1 All kings are men. 

All Y is X \ {Bramaniip) All men are fallible. 

Some X is Z j Some fallible beings are kings. 

Transpose the premises, and there emerges a standard syllo- 

gism (affirmative, with universal minor, Barbara ) — 

All Y is X All men are fallible. 

All Z is Y All kings are men. 

The conclusion Iron these premises is — 

All Z is X All kings are fallible. 

This conclusion, converted by limitation, gives — 

Some X is Z Some fallible beings are kings. 

The Secmid Mood is, if possible, still closer to a regular 
syllogism, when the order of the premises is chelaged. 

All Z is Y A, E, E, All kings are men. 

No Y is X > (Cawewes) No men are gods. 

No X is Z 3 No gods are kings. 

Restore the order of the Premises : — 

No Y is X No men are gods. 

All Z is Y Ail kings are men. 

These are the premises of the regular syllogism (negative, with 
universal minor, Celarmt)^ and the conclnsion is 
No Z is X No kings are gods. 

Whence No X is Z No gods are kings. 

The Third Mood is constructs on a similar plan ; the devia- 
tion Irom regularity being caused by transposed premises 
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onw Z,^T 1 1, A, I 

\{Vmari8) 


Some living beings are men. 

All Y IS X y{i>mari8) All men are tUlible. 

Some X IS Z > Some fallible objects are living beings 

With re-transposed premises, — 

All Y is X All men are fallible. 

* Some Z is Y Some living beings are men. 

^Whence by Darii^ in the standard Figure, tbe conclusion is,— 

I Some Z is X Some living beings are fallible. 

' V Or Some X is Z Some falliUe objects are living beings. 

The fourth and fifuh Moods attain their peculiar form, not 
through the inverted order, but through the conversion, of the 
Premises. The Fourth runs thus — 

No Z is Y 1 E, A O godb are men. 

All Y is X > {Fesapo) All men ai'e living beings. 

Some X is not Z ) Some living beings are not gods. 

Convert both premises, the major simply, tho minor by limita- 
tion : — 

No Y IS Z No men ore gods. 

Some X is Y Some living beings are men. 

Thebe are the premises of the negative form ju the first figure, 
with particular minor (F brie), whence 

Some *X is not Z Some living beings are not gods. 


The Fifth and last Mood differs from i^he fourth only in 
having a particular minor ; the universality of the minor in 
the fourth being superfluous, as leading to po stronger coueiu- 
bion than the present form. The prooebb of absirnilaLiou to 
Ferio is precisely tlie same — 

No Z is Y 1 E, I, O, No gods are men. 

Some Y is X » , > {Fresison) Some men are living beings. 
Some X is not Z J Some living beings are not goJs. 

Convert both premises simply : — 

No Y lb Z No men are gods. 

Some X lb Y Some living beingb are men. 

The premises are now in Ferio, whence, 

Some X is not Z Some living beings are not gods. 

The mSdes of the Fourth Figure, are thus, with the appear- 
ance of great inversion, mere varieties of the primary Figure. 
The transposition of the order of tbe premises is the most 
insignificant of all tbe alterations made on a &y Hog ism. It 
signifies nothing to the reasoning, in what order the premises 
are stated. The three first moodb depart from the standard 
moods in very little besides. Tbe two last moods, as has 

10 
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been seen^ present botli premises converted ; and the first of 
the two is superfluous, even as a fonn. 

The prime importance of the Syllogism attaches to its 
standard forms, that is, to the First Figure. In it we loam 
the essential structure of each valid deduction — a universal 
ground proposition, affirmative or negative, and an applying 
proposition, which must be affirmative. These appear, in th/j 
standard syllogism, in the order stated — first, the grouria' 
proposition (the major premise), secondly, the applying prepo- 
sition (the minor premise). In the subsequent figures, these 
are sometimes transposed ; and, in two forms, Baroko and 
Bokardo^ they are greatly disguised. The ground proposition 
is called by Hamilton the sumptiouj the applying proposition, 
the suhsuniftion (more strictly, the mbmming proposition). 

It is not easy at first sight to point ont any of the forms of 
the 2nd, 3jrd, or 4th Figures that are of special importance in 
the conduct of reasoning or argumentation. The Fourth Figure 
is the least important of all ; next, perhaps, the second, which, 
with the exception of Baroko, scarcely disguises the standard 
forms. The Thiid Figure is useful in overthrowing nniversal 
oppositions, by exceptions or contradictory particulars. 

It was pointed cut by Aristotle, that in the First Figure only 
have we conclusions in all the forms, A, E, I, O. The Second 
Figure is restricted i.o negative conclusions ; the Third Figure, 
to particulars, The Fourth Figure, which Aristotle did not re- 
cognize, does not admit of a universally affirmative conclusion. 

In explanation of the possible uses of the Figures after the 
first, two circumstances may be remarked that lead to depart- 
ures from the typical form. In the first place, the order of 
subject and predicate in either prenuse, and consequently the 
figure wherein the syllogism naturally falls, may vary with the 
idea uppermost in the mind of the reasoner. “ The best form of 
Govermnent is Government by a plurality of persons,” and 
“Government by a plurality of persons is the best form of 
Government,” are variations of the same statement that would 
cause a variation of Figure. In the second place, the extent 
of the middle term relatively to the extent of the major and 
minor, gives rise to variations. When the middle term is larger 
than either major or minor, it naturally forms the predicate 
both of the major and of the minor premise, producing a syllo- 
gism of the Seccu d Figure. When, again, the middle term is 
smaller than either, it naturally forms the subject of both pre- 
mises, producing a syllogism of the Third Figure. 
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It has*bceu shown in the detailed explanation above given, 
that the fifteen moods of the three last Figures are strict 
equivalents of the Moods of the First Figure, and therefore 
haVe the same validity as these standard moods. The demon- 
stration of this equivalence is technically called the Reduction 
of the syllogisms, or their revocation to the primitive forms of 
Affirmative and negative predication. The necessity of Reduc- 
tpu depends upon the nature of the proximate canons adopted 
foV the syllogism. If those canons are applicable only to 
theXPirst Figure, then, before we can test the validity of 
irregular moods, we must reduce them to moods of the First 
Figure. If the proximate canons are applicable directly to all 
syllogistic moods, reduction is unnecessary. 

Order of the Frem.ises, Many logiijians have inverted the 
order of the premises, commencing with the minor Thus — 

AllXis Y 
AllYi^Z 
All X is Z. 

This is the form that seems most convenient and convincing, 
in a chain of reasoning, as in the Sorites, It suits the particu- 
lar form of the syllogistic axiom, expressed by ‘ the mark of a 
mark is a* mark of the thing ; ’ X is a mark of Y, Y is 
a mark of Z ; hence X is a mark of Z. It, however, disguises 
the genuine type of Deductive Reasoning, which ought to be 
exhibited in the standard syllogism, even, if we depart from it 
in the other figures. The universal proposition is rightly put 
forward as tlie foundation of the reasoning,* to which should 
follow the applying premise, or the minor. In the moods of 
the 2iid, 3rd, and 4th Figures, inversion of premises occurs as 
one form of dep^^rtu^e from the First or regular figure. 

Aristotle's mode of writing Barbara is — 
is predicated of all B 
B is predicated of all 0 
A is predicated of all C — 

where the minor is given first, and the propositions inverted 
in the wording; ‘ A is predicated ( f all B,’ is the same as All 
B is A. • 

6. Xlie Mnemonic Lines of the Syllogism contain the 
statement of the different moods, with the manner of reduc- 
ing to the First Figu've, those nf the three last Figures. 

To each of the moods, as describcid, a technical name hfis 
been appended, Barbara^ OelareuL Ac. These words have 
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1:>een oonBtriicted for showing the constituent propositions of 
each mood, and how the moods of the 2nd, 3rd, and 4th 
Figures may bo transmuted into moods of the 1st Figure ; as 
in the process actually gone through in the foregoing explana- 
tion. 

The names are made np in lines of Latin hexameter verse. 
Among artificial aids to memory, they stand unrivalled 

Fig. 1. bArbArA, cElArEnt^ dArll, fErlOque, prioris. 

Fig. 2. cEsArE, oAmEstrEs, fEstInO, bArOkO, secunda^ 

Fig. 3. tertia, dArAptI, dlsAmls, dAtlsI, fElApt^n, 
bOkArdO, fErlsO, habet : quarta insuper addit . 

Fig. 4. brArn Antip, cAmEnEs, dlmArls, fEsApO, frEsLsOu. 

Each of these names represents a mood ; the three capital 
letters in each standing for the three propositions, as symbo- 
lized in their Quantity and Quality by the forms A, E, I, O. 
Of the smaller letters, or consonants, r, n, are meaningless 
or dumb letters. The consonants that commence each name 
—6, c, d, / — indicate the moods in the First Figure that the 
several moods in the other Figures are reduced to ; Brmiantip 
IS reduced to Barbara^ Cesare to Celarmi, and so on. The 
consonants m, p, and k, signify the processes of Reduc- 
tion : m indicating that the premises have to be transposed ; 
s indicating simple conversion ; p conversion by liihitation, or 
per acciderts ; while h is the symbol of reductio ad impossibihi. 
The application of each is to the vowel immediately preceding. 
Thns, in Braviantip : — 

All Z is Y 
AllYisX 
Stune X is Z — 

we learn from m that to obtain the form of Barbara^ the first 
mood of the First Figure, we must transpose the premises. 
And as we should then see ourselves entitled conclude * All 
Z is X/ it has further to be signified by p, that to obtain the 
conclusion ^ Some X is Z,’ we must make a limited conver- 
sion. So in Fesapo to obtain Ferio of the First Figure, we 
must convert E simply, and A by limitation. AJthongh the 
method of reduction ad vmpossihile may be applied to any of 
the irregular moods, the letter h occurs ouly in two, Baraka 
aud Bokardo^ these being the ouly two that the logicians found 
irreducible by the processes of transposition and conversion. 

7. The rules or Canons of* valid reasoning are variously 
stated. They are proximate rules, being derived from the 
fundamental axioms of all Deduction. 
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OommCon (7a«ow«.— These are six in number.^ 

(1) Every Syllogism has Three^ and only three, Terms, 

.(2) There must be Three, and only three, Proposiiiom. 

(3) The Middle Term must be distributed once, at least, in the 
.premises. 

y That is to say, the Middle Term must be a universal in oi^e 
\r othef of the premises. It must be the subject of a univer- 
• fc\il proposition (All Y is No Y is Z), or else the predicate of 
a^gativo proposition No X is Y, Some X is not Y. As the 
sul^ct of a particular proposition (Some T is*Z, Some 7 is 
not-Z), and as the predicate of an affirmative proposition (All 
X is 7, Some X is 7), the middle term Y is particular, or un- 
distributed. 

By a reference to the nineteen valid syllogisms, it will be 
seen that in each of them the middle term is distributed once 
in the premises. Thus, in the First Figure throughout, it 
is the subject of the major, which is a universal (All Y is Z, 
No Y is Z). This is as it ought to be in the standard syl- 
logism. In the Second Figure, it is distributed twice in 
the major, and twice in the minor (Some X is not~Y), In 
the 1st, 2nd, 4th, and 5th moods of the Third Figure, it is 
distributed in the minor; being also distributed in the major, 
in the 1st and 4th. In the Fourth Figure, it is distributed in 
the minor, in all the moods but the last. 

In the following couples, there is no distribution of the 
middle term (T), and consequently none of the couples could 
stand as premises in a valid deduction. 

All Z is T Some Z is Y All Z is Y 

All X is Y Some X is Y Some X is Y 

Some Y is*Z, Some Y is not Z All Z is Y 

All X is X, All X is Y Some Y is not X, 

A pretended syllogism, in such forms aF these, or any form 
wliere the rule does not hold, is said to exemplify the fallacy 
oi' undistributed midale. 

Such are the following : — 

Some Y is Z Some men are kings. 

All X is Y ' All cooking animals are men. 

All X is Z All cooking animals are kings. 

Other examples will occur afterwards. 

(4) No term undistributed in the premises mmt be distributed in 
the conclusion. In other words, there must not be a greater 

* After Whately, who gives them 'as a condensation of the twelve 
canons of Aldrich. 



150 


THE SYLLOGISM. 


quantity attaching to any term in the conclnsion, *than is 
attached to the same term in the premises. If X be particular 
in the premises, so must it be in the conclusion ; the^same with 
Z. This condition, likewise, is fulfilled in the valid syllogisius. 
Thus:— 

All Y is Z No T is Z. 

^ AllXisT Some X is Y. / 

All X is Z Some X is not Z. J 

In the first of the two, the subject of the conclusioiL xs 
universal in the minor premise, and may therefore be univ^f^al 
in the conclusion ; in the second, it is particular in the minor, 
and must be particular in the conclusion. In hoth^ the predi- 
cate of the conclusion is particular in the premises, and m ust 
be particular in the conclusion. So if, in DanV, a universal 
conclusion were drawn, it would be invalid. 

All Y is Z All mennre mortal. 

Some X is Y Some extended things are men. 

All X is Z All extended things are mortal. 

We may have premises, free from the last-named vice of 
undistributed middle, yet made to yield a false conclusioii by 
overstepping the present rule, or raising a term of paHicular 
quantity, in the premises, to the rank of univers^ quantity 
in the conclusion. To this error is given the name, lUlcit 
lirocess ; and according as the unduly extended term occurs in 
the major or in the minor premise, the error is called illicit 
process of the major or illicit process of the minor. 

In the foregoing instance, the illicit process is in the minor. 
We give an instauco of illicit process of the major. 

All Y is Z All men are fallible 

Some X is not Y Some beings are not men. 

No X is Z No beings are fallible.* ‘ 

The major term fallible,’ being the predicate of an aflBr- 
mative proposition, is particular or undistributed ; in the con- 
clusion, it is the predicate of a negative proposition, and is 
therefore distributed. 

(5.) Inhere can ie no conchmon drawn front negatvoe pr&mUes. 
No Y is Z No men are gods 

No X is Y No trees are men 

do not supply the materials for a deductive inference. The 
reason of this is already apparent from what has been skid as 
to the applying proposition, which must always affirm,. To 
know only that two things are each excluded from a third 
thing is to know nothing concerning their mutual relation. 

(6.) If one premise be negative^ the conclusion must be negative. 
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This^ifl illusti'ated throughoat the series of valid BjlIogiBnis. 

If one premise be negative, all that is predicated concerniug 
9ne of the terms is its exclusion in whole or in part from the 
middle term: we cannot, therefore, conclude through the 
. medium of the middle term anything about its total or partial 
• co*extension with the other term. 

\ In tJrder to facilitate the detection of unsound syllogisiAs. 
. Hhe two following rules, directly deducible from these canons, 
also enounced. 

There is no interonce from particular premises. 

Some Y is Z Some Y is Z 

Some X is Y Some X is not-Y 

give no conclusion. The first example contains an undistri- 
buted middle ; and the weakest inference drawn from the 
second (Some X is not Z) would contain an illicit process of 
the major. 

B. If one premise is particular, the conclusimi must be par* 
ticular. 

As in Darii^ Fcrio, &c. 

Any attempt to extract a universal conclusion where both 
premises are not universal would incur either undistributed 
middle or* illicit process. 

This last canon, and also the Sixth, are embraced in one 
statement — ‘ The conclusion always follows the weaker part.' 

8. Hamilton's Canons, These are three in number. The 
first contains the Island 2nd of the foregoing list (Three 
Terms and Thrt^e Propositions). The* two others are as 
follows : — 

II. Of the l^remises, the Sumption must in Quantity be 
definite (i.e. • cniiversal or singular) ; the Subsumption in 
Qualjty affirnfflUve, 

As Hamilton moans by the Sumption the universal or 
ground proposition, and by the Subsumption, the applying or 
subsuming proposition, this is declaring the characters of the 
standard syllogism. It appears that, through all the mutations 
of syllogistic moods, there mu.st always be one universal 
proposition (or else a definite singular), and one affirmative 
proposition. (The meaning of the alternative^ a ftmgular propo- 
sition will appear afterwards). 

III. The coucluision mast correspond in quality with the 
Sumption, and in quantity wilh the Subsumption. 

Whatever be the quality of the Universal or ground propo- 
. sition, that must be the quality of the conclusion ; the one 
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being affirmative the other is affirmative ; the one negative, 
the other is negative. , 

Again, the quantity of the Applying proposition is the true 
quantity of. the conclusion; universal giving universal, and 
particular giving particular. 

These two rules of Hamilton’s are given as the equivalent,, 
for Whately’s four last. They have the advantage of placing/ 
in a duo prominence the fundamental stmetnre of deductive 
reasoning, which is altogether invisible in the foregoing canon^, 
but they arc not readily applicable to the more distorad 
figures. Beforb using them, we must first discover wbicii term 
contains the sumption, and which the subsumption ; and for 
this, we must refer to the directions given respecting the 
irregular moods. In short, we must first redress the inver- 
sions and distortions of the irregular moods, which is substan- 
tially to go through the process oi reducing each to the first 
figure. 

9. The rules of the syllogism given in the form of separate 
ermons for each figure. For the First or standard Figure, 
the canons of Hamilton are the most suitable expression. 
For each of the other Figures, special canons may be 
framed according to the nature of the Figure. 

Thus, in the second Figure, it can be shown that, 

(1) One premise us negative, 

(2) The major premise is unwersaL 

The proof is easy. (1) If both premi«»es were affirmative, 
the middle term being the predicate of both premises, it would 
be undistributed. 

Again, (2) if the major were particular, the weakest conclusion 
that could be drawn, Some X is not Z, involves Illicit process 
of the major. 

It follows from the first of the two rules ^Oue premise must 
be negative) that, in this Figure, it is possible to prove negative 
conclnsions only. 

In the Third Figure, the canons are, 

(1 ) The minor premise is affirmative. 

(2) The eonchieion is particular. 

If the minor premise were negative, the conclusion must be 
negative, and the major term affirmative, which would involve 
an illicit process of the major. 

Again, the coi^ elusion must be particular, whether the 
syllogisms be affirmative or negative. 

The minor premise being affirmative, there cannot be a uni- 
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Tersal affirmative conclnsicm without illicit minor. In a imi- 
versai negative conclusion both terms are distributed: and 
they cannot both be distributed in the premises^ unless both 
.premises were negative, which could not be. 

In the fourth Figure, 

(1) In the negative moods^ the mcQor is universal, 

^ Some Z is not Y, Some Z is Y 

All Y is X, No Y is X 

•e-^nld not yield even particular oonclusions, without illicit 
the major. We should have to infer- 3 -Some X is not 
Z : auIPSnB undistributed in the premises in oonseg[uence of 
the particularity of the major. 

(2) If the major is affirmative^ the minor is universal, 

A particular minor to an affirmative major would give 
All Z is Y, All Z is Y 

Some Y is X, Some Y is not X 

both forms containing undistributed middle. 

(3) If the minor is negative^ both premises are vnivwsaln Try 

All Z is Y, Some Z is Y, 

Some Y is not X, No Y is X. 

There is, in the first form, undistributed middle ; and in the 
second, thjB weakest conclusion, Some X is not Z, contains 
illicit process of the major. 

This rule is implied in the two preceding. By the First 
rule, the Major is universal, because the mood is negative. By 
the Second rule, the Minor is universal, because the major is 
affirmative. 

(4) /jf the minor is affirmative^ the conclusion is particular. 
With minor affirmative, we have — 

All Z is T. No Z in y 

A4l Y is X, All Y is X, 

In bqth cases^ a universal conclusion would be attended with 
illicit process of the minor. 

10. That the valid moods are those above given, and no 
more, is shown by testing all the other possible moods ac- 
cording to the syllogistic canons. 

The 'possible moods may be arrived at by computing the 
possible groups of threes that can be made out of the fonr pro- 
positional forms — A, I, E, O. Now, taking the premises alone, 
there are sixteen dii^rent couples that can be made from these 
four letters. 

A, A 1, A E, A O, A 

A, I (I,T) E,I (0,1) 
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A,B I, B (B,E) (0,E) 

A,0 (1,0) (E,0) (0,0). 

Of these sixteen forms, we can reject at once, as inad- 
missible, first, those that have both propositions particular— 
II, 10, 01, 0 0. We can farther reject those that have 
both negative — E E, B 0, O E (O O is rejected on the prer 
vious ground). After these seven rejections, there nine, 
forms remaining. 

For a farther sifting, two methods are open to us. 
let us try whether every one of the nine couples may stav^ as 
premises to conclusions of all the forms, A, 1, E, C; 

A, A, A (A, I, A) (A, E, A) (A, 0, A) 

A, A, I A, I,. I (A,E,I) (A, 0,1) 

(A, A, E) (A, I, E) A, E, B (A, O, E) 

(A, A, 0) (A, I, O) A, E, O A, O, O 

and so on through the remaining five forms. 

Now, by applying the canon that requires a particular con- 
clusion when one of the premises is particular, we exclude two 
in the second column — A I A, A 1 E, and two in the fourth — 
A O A, A O E. By applying the canon that requires a nega- 
tive conclusion when one of the premises is negative, we ex- 
clude, in the third column, A B A, A E I ; in ^the fourth 
column, A O I (also A 0 A excluded on the previous ground). 
Although no express canon is laid down requiring an affirma- 
tive conclusion from affirmative premises, such canon could he 
proved to be valid ; and by means of it, two exclusions would 
be made in the fir^, column — A A E, A A O, and one farther 
exclusion in the second. Hence, of the sixteen forms, six onl^ 
survive these successive purgations. By a similar operation, 
extended to the remaining twenty forms, it would appear that 
there are in all twelve forms admissible ; — • * 

AAA, A A I, A E B, A E O, AIL A 0 ,0 

EAE, EAO, EIO, lAL lEO, OAO. 

If these twelve forms were each admissible in all the Figures, 
there would still be forty-eight valid syllogisms. But, by 
stating them under the successive figures, their ranks are 
thinned still farther. Thus, in the First Kgure, A A I and 
A E 0 are superfluous because they infer a smaller conclu- 
sion when a larger could be drawn ; with the premises A A^ 
we can infer A [Barhara) ; with A B, we infer E (Celarent)^ 
Of the remaining ten, six would involve violations of funda- 
mental canons, may be seen by expressing them in falU 
Two examples are enough. Thus, A E E. gives — 

All T is Z All men are mortal 
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No X is T No mollascs are men 

No X is Z No molluscs are mortal 

fichioh contains illicit process of the major. The same would hap- 
pen under a particular conclusion, as in A, E, 0. Again, I, A, 1 — 

. Some Y is Z Some fishes are sharks 

AllX is Y All salmons are fishes 

Some X is Z Some salmon are sharks — * 

• has the middle term undistributed. 

By operating in this manner, we reduce the valid moods of 
the^l^sfc Figure to the four formerly given — A» A A, E A E, 
A 1 1, ITo. 

The same process repeated for the remaining figures has 
the result of reducing the admissible forms to those actually 
given in the scheme of the syllogism. 

The other method of elimination is to apply the special 
canons of the figures to the nine forms of unobjectionable 
premises, A A, A I, &c. By the canons of the standard syllo- 
gism, the major is universal and the minor attirmative ; whence 
the forms, A E, A 0, J A, 0 A, are rejected at once ; and there 
remain only the four, A A, A I, B A, E I, corresponding to the 
four moods of the First Figure. For tlie Second Figure, the 
canons (One premise is negative; the major is universal) 
exclude A A, A 1, 1 A, I E, O A ; leaving A E {Camestres)^ A O 
(Barnko), E A {Catsare)^ E I {Festino). For the Third Figure, 
the first canon (The minor is affirmative) excludes A E, A 0, 
1 E ; and there remain A A {Darapti)^ A [ I A (ZVwa- 

mis)^ E A (^Felcuyton)^ B I (Ferisow), O A {Bokardo). 

For the Fourth Figure, the first canon (In the negative? 
moods, the major is nriiversal) excludes I E, 0 A, The second 
canon (If the major is affirmative, the minor is universal) 
excludes A I, 0. The remainder are A A ( Hramantip), A B 
(Oamenes)^ I A (Dw/iam), E A (Fesapo), E I {Fremon), 

AXIOM OP THE SYLLOGISM. 

11. Logicians have aimed at reducing the whole of the 
special canons or rules of the Syllogism to one comprehen- 
sive LsfW or Principle. 

The oldest forni of this principle is that named the 
Dictum dc omni et nullo- ‘ Whatever is affirmed or denied 
of a class, is affirmed or denied of any part of that class.' 

As stated, this maxim seems merely one of the forms of im- 
mediate Inference : — ‘all men are mortal,’ hence ‘this man, 

• ton men, some men, are mortal.’ This, however, is not the 
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form aotaally asstiiued by the syllagisra. We have to prove 
that some object is mortal, not expressly named a man, but 
designated by some other title, as ‘king.’ We. cannot say 
‘ men are mortal,’ therefore ‘ kings are mortal such an infer- 
ence can be made only through an intei'mediaie assertion, 

* kings are men,* 

Another defect has been pointed out in the dicfum ^liamely 
that it proceeds upon the old erroneons view of a proposition,' 
the reference of a thing to a class. This, however, might be 
got over by understanding ‘ class ’ to mean the class 
marked by the connotation of the class name, li^’ractically, 
such must be the case ; we have no means of pointing out the 
class ‘ men,’ except as the possessors of human attributes. 

Considering the dictum as the basis of all Deductive Reason- 
ing, we might amend it thus : — ‘ whatever is true of a whole 
class (class indefinite, fixed by connotation), is true of whatever 
thing can be affirmed to come under or belong to the class (as 
ascertained by connotation).’ This supposes the need of a 
second affirmation, the minor proposition, and is no longer an 
immediate infereuce. 

12. The defects of the dictum are supposed to be remedied 
by this form ; — 

Attributes, or Things, co-existiiig with the same Attri- 
butes or Things, co-exist with one another (Affirmative). 

If the attributes of a king co-exist with those of a man, and 
the attributes of a man co-exist with the attribute ‘ fallibility,’ 
the attributes of a king co-exist, or co-iiihere with the attribute 
fallibility. 

There is a close resemblance between the present form and 
the mathematical axiom — Things equal to the ^ame thing, are 
equal. The two are alike axioms of mediation they ocnnect 
two things by a common third. 

The negative form is stated thus : — ‘ One thing co-existing 
with a second thing, with which second thing a third thing 
does not co-exist, is not co-existent with that third thing ;* 
which resembles the axiom — Things unequal to the sam3 thing, 
are unequal. 

This mode of stating tne axiom has often been adopts by 
logicians : — Notu notes eat nota rei ipeias ; Things that agree with 
tbe same third, agree among U'uuj&uivess. ijor the negative 
form — repugnaiis .lotcf*, repugnat rei ipai ; Things whereof tbe 
one agrees, the other docs not agree, with the same third, do 
not agree among themselves. 
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The a^TOntages of the form are indicated by the remarks 
already made. It gives very great prominence to the fact of 
mediation in Dednotive Inference, and thus draws a broad line 
between it, and Immediate or Apparent Inference. It also 
accommodates itself to sUch a case os Daraiptiy with a singular 
^subject, thus, 

• Socrates was wise. 

Socrates was poor. 

• Some wise men have been poor. 

l^w, the treating of a Singnlcvr proposition as a universal, 
whicii">~^ceBsary tc make the above a regular syllogistic 
form, has always seemed a ^at anomaly in the syllogism. 
Indeed, it is a subversion of the theory of Deductive Reasoning, 
as supposed to consist in the application of a general or uni* 
versal principle to a case coming under it. But, if we accept 
the present form of the axiom, the above syllogism is rendero<l 
with apparent ease. ‘Wise’ co-exists with ‘Socrates ‘Poor' 
(io-exists with Socrates; therefore ‘Wise' and ‘Poor' co-exist 
with one another ; that is, ‘ Some wise persons are poor.' 

A farther advantage of the same form consists in following 
out the ‘Connotation' theory of Propositions. The exten- 
sion of the several propositions is completely banished from it, 
and nothing but Connotation or Comprehension left. It is no 
longer ‘all A is B,’ but the attribute A co-exists with the 
attribute B,' and so on. From the same cause, a seeming facility 
is given in chains of reasoning, which can be rendered thus : 
— A is a mark of B, B of C, 0 of D ; wherefore A is a mark 
of D. 

Notwithstanding so many advantages, this form of the axiom 
now described is unworkable as a basis of the syllogism. The 
fatal defect coijsists in this, that it is ill adapted to bring out 
the difference between total partial coincidence of terms, the 
observation of which is the essential precaution in syllogizing 
correctly. If all terms were co-exfensive^ the axiom would flow 
on admirably ; A carries B, all B and none but B ; B carries 
0 in the same manner ; whence A carries C, without limita* 
tion or reserve. But, in point of fact, we know that while A 
carries B, other things carry B also, whence a process of limita- 
tion is required, in transferring A to C through B : — A (in com- 
mon with other things) carries B ; B (in common with other 
things) carries C ; wcjionce A (in common with other things ) 
carries C. The axiom provides no means of making this limi- 
tation ; if we were to follow A literally, wo should be led to 
suppose A and 0 co-extensive ; for such i.s the ordy obvious 
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moaninff of ‘the attribute A coincides with the attribute 
C.’ 

Unless the predicate is quantified, as Hamilton recommends, 
the propositional form in Extension — ‘ all men are mortal/ 
does not explicitly suggest that ‘ men are but a part of mortals i* 
yet we can readily conceive the fact when reminded of it ; the, 
extent of * mortal beings ’ is greater than the extent of ‘ men,’ 
liut the proposition stated in pure connotation or coSipi^ohen- 
sion, as the present axiom requires, — ‘ the attributes of men co-- 
exist with the attribute mortality’ — is difficult to adapt to the 
fact that mortals are more numerous than man, We.,.,^>ald 
have to make a still greater circumlocution : — the attributes 
of men co-exist, but are not the only attributes that co-exist, 
with the attribute ‘ mortality.’ So, the attributes of a king 
co-exist, but are not the only attributes that co-exist, with the 
attributes of men. The conclusion would then be — The 
attributes of a king co-exist, but are not the only attributes 
that co-exist, with the attribute ‘ mortality.’ Now, as tbe 
axiom ‘ attributes co-existing with the same attribute co-exist 
with one another ’ does not suggest these necessar}'^ limita- 
tions, it is not, as worded, an explicit basis for the syllogism. 

It is only the same objection, otherwise put, that the axiom 
does not accommodate itself to the type of Deductive Boason- 
ing, as contrasted with Induction — the application of a genei'al 
principle to a special case. Anything that fails to make pro- 
minemt this circumstance is not adapted as a foundation for the 
syllogism. 

The scientific pa*ocesses of Induction and. Deduction are 
habitually conceived on the basis of Pjxtension ; it is only thus 
that we readily appreciate the greater or Jess generality of 
[»ropoRitions. Hence the proper view of the syllogism, as of 
the notion and the proposition, is to base it on Extension, but 
to determine the extension by Connotation or Comprehension. 

‘ All men are mortal ’ is best understood as the concrete 
pojmlation of human beings, defined and determined by the 
elsiss attributes of humanity. This double point of view com- 
plies with all the exigencies of reasoning, and is not advan- 
tageously surrendered in favour of the statement of propositions 
in pure comprehension. 

The result of the comparison of the two axiomatic state- 
ments is, that the Dictum de omvi et nullo^ properly guarded, 
is the most suitable and exact jrepresentation of the essential 
feature of Deductiv'e Keasoning or Syllogism. 

The -case of Singular Propositions, held for the nonce to be 
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aniversal, is a grave exception to the Deductive process as ^e have 
uniformly described it. On examining such cases, however, we 
may see good reason for banishing them from the syllogism. Let 
us lake the example already quoted : — 

• Socrates is poor 

Socrates is wise 
Some poor men are wise. 

• Properly, the conclusion is, * one poor man is wise.’ Now, ,if 
‘ wii^8f^*''j{)oor,’ and ‘ a man,* are attributes belonging to the mean- 
ing of the word Socrates ; there is then no march of reasoning at 
all. We have given, in Socrates, inter a?ia, the facts ‘wise,* ‘poor,’ 
and !a man,* and we merely repeat the concurrence, which is 
s(3lecte\i L jtdl the whole aggregate of properties making up the 
whole, ‘Socrates.’ The case is one under the head ‘ Greater and 
Less Connotation,’ in Equivalent Propositional Forms, or Immedi* 
ate Inference. 

But the example in this form does not do justice to the syllogism 
of singulars. We must suppose both propositions to be real, the 
pre<licates being in no way involvt^d in the subject. Thus ; — 
Socrates was the master of Plato 
Socrates fought at Delium 
The master of Plato fought at Delium. 

It may fairly be doubted whether the transitions, in this 
instance, are anything more than equivalent forms. For the 
proposition, ‘Socrates was the master of Plato, and fought at 
Delium,* compounded out of the two premises, is obviously notliing 
more than a grammatical abbreviation. No one can say that there 
is here any change of meaning, or anything beyond a verbal 
modification of the original form. The next stop is, * the master 
r)f Plato fought at Delium,’ which is the previous statement cut 
down by the omission of ‘Socrates.* It contents itself with 
reproducing a part of the meaning, or saying less than had been 
previously siiid. The full equivalent of the affirmation is ‘the 
master of Plato fought at Delium, and the mastei* of Plato was 
Socrates the^ new form omits the last piece of information, and 
givps only the ffirst. Now, we never consider that we have made 
a real, inference, a step in advance, when we repeat Ubh than we 
are entitled to say, or drop from a complex statement some poi*tion 
not desired at the moment. Such an operation keeps strictly 
within the domain of Equivalence or Immediate Inference. In no 
way, therefore, can a syllogism with two singular premises be 
viewed as a genuine syllogistic or deductive inference. 

VA, The Proof of the Axiom is unconlradicted experi- 
ence. 

The Dictvmi is not a mere rule of consistency, exacting the 
admission, in equivi^ent forms, of all that has been conceded 
in one form. It is a mediate process, and the mediation has 
to'be justified by an appeal to the facts. As far as proof goes, 
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it resembles in character the second form above given—;* Things 
oo*existizig with the same thing, co*ezist,’ and the matbetna* 
tical axiom * Things equal to the same thing are equal.’ All 
the three principles stand upon the same foundation ; some 
philosophers refer them to intuition, others to experience ; but 
the mode of proof for one is the mode for all. The dictum 
sf ems to approach nearest to a mere rule of consistenpy ; yet 
the fact of mediation makes all the difference ; * the mentical 
of an identical is identical ’ is a new step and needs a new jus- 
tifioation. Nobody would accept even so obvious an inference 
— as * men are mortal, kings are men. kings are mqrt^,’ with- 
out first verifying upon examples the peculiar kind of tranM- 
tion involved. We are so alive to the snares lurking in the 
most obvious and plausible forms of language, that we do not 
trust any of them without the check of a^al trials. Nothing 
conld seem more satisfactory than * A co-exists with B, B with 
C, therefore A co-exists with C wholly and unconditionally,’ yet 
until we have elaborately fenced the operation against the 
simple conversion of a universal, the conclusion is unwarranted. 

Viewing together the Mathematical axiom of Equality and the 
axiom of the Syllogism, Mr. de Morgan remarks : — ^ In both theie 
is a law of thought appealed to on primary subjective testimony of 
consciousness ; ’ ' ^ual of equal is equal " in the one; ‘Identical of 
identical is identical ’ in the other. The two laws are equally 
necessary, equally se^f-evident, equally moapable of being resolved 
into simpler elements. 

14. There are other modes of stating the Axiom. Hamil- 
ton has two forms. The first is for what he calls Intornial 
Reasoning In so far as two notions (notions proper or 
individuals) either both agree, or one agreeing the other 
does not, with a common third notion ; in so far, these 
notions do or do not agiee with one another. * 

This IS simply one way of wording the Kota noice, and is 
liable to the objections urged against that form. There is nt> 
provision for distinguishing tol^l from partial agreement, and 
therefore no basis for the working of the syllogism. The 
words * agreement ’and * disagreement ’ are less apt than ‘ co- 
existence ’ and ' non-coexistence ’ for expressing the axiom , 
they have the defects inherent in the * judgment’ theor} of 
Propositions. 

• 

1 5. For the I) igured Syllogism, where the terms are re- 
lated as subject and predicate of propositions in a given 
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oi*der, Hamilton enounces this form: — What worse re- 
lation of su}>ject and predicate subsists between either of 
two terms and a common thii*d term, with which one, at 
le^^t, is positively related ; that relation subsists between 
the terms themselves. 

' Tj^peculiar phraseology ‘ What worse relation ’ is a inav- 
ner or saying that the cooclusion must carry the weakest re- 
'Irtionship signified by the premises. If there be a negative in 
the premises, there must be a negative in the conclusion ; if 
there pT^rticularity in the premises, there mdstbe particu- 
larity in the conclusion. The same thing is otherwise ex- 
pressed — ‘ The conclusion must follow the weaker part.’ 

This is the Axiom giveu iu Extension, and is in accordance 
with the Dictum^ although not stated with the same generality. 
It more resembles one of the canons for working out the syllo- 
gistic details, itself resting on the Dioi/u,m, 

16 . The first of Hamilton’s two forms is expressed 
otherwise thus (Thomson) : — The agreement or disagree- 
ment of one conception with another, is ascertained by a 
third conception, inasmuch as this, wholly or by the same 
part, agrees with botli, or with only one of the conceptioua 
to be compared. 

This form appears to be based upon Comprehension, or the 
Noia HotcB^ but endeavours to introduce the Imiitatious requisite 
for discriininatiiig total and partial quantity. The phraseology, 
however, — ‘ conception, &c.’ — is ambiguous ; it may express 
either extension or comprehension — ‘men’ or the attiibutes 
‘ humau.’ If, taken in extension (which is most probable), it 
closely reprockv^es Hamilton’s second form, and puts stress 
upon the difference between total and partial coincidence. 
NeveAheless, it does not rise to the sweep of the Uiotum, 
in declaring the paramount circumstance of deductive reason- 
ing, — the carrying out of a general law to particular cases. 

If ‘ conception ’ means attributes, comprehension, or conno- 
tation, the phraseology would indicate Hamilton’s syllogism of 
Compreliension, and would not suggest the common syllogism. 
The attributes ^ king ’ and the attribute ‘ mortal ’ agree (better 
* coincide’) by agreeing (coinciding) with the same part olthe 
attributes * human. ’7 Hamilton’s syllogism is more explicit ; 
thus — The attributes ‘ king ’* contain the attributes ‘man;’ 
the attributes ‘ man ’ contain the attribute ‘ mortal the 
atti ibutes * king ’ contain the attribute ‘ mortal.’ 

11 
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17* In the comprehensive scheme of De Morgan, the 
axiom is a generalization of many special axioms. The 
syllogism is treated as the composition of two relations 
into one ; the axiom is ' the relation of a relation* is a rela* 
tion compounded of the two.* 

The truth of this is seen, and its application controlled, by 
the special instances of relationship. One of these instSB^s is 
the axiom of the common syllogism. Others are the matbe^ 
matical axioms, * Equal of equal is equal,’ and * greater of 
greater is still greater * ( a fortiori). Among more in- 

stances are ‘ antecedent and consequent,’ ‘ancestor and 
descendant. 

18. It has been supposed by some that the common 
axiom, as expressed by the ‘dictum de omni et nullo/ is 
a consequence of the Laws of Thought (Identity, Contradic- 
tion and Excluded Middle). 

Hamilton maintains tliat categorical syllogisms are regulated 
by the fundament al laws of Identity and Contradiction. He 
interprets the law of Identity as the identity of a whole and 
the sura of its parts, whence he considers it right to infer 
that what belongs to a whole belongs to its part. Mr. Mansel 
agrees with Hamilton in referring the syllogistic laws to the 
flame principles. 

The effect of this doctrine is to abolish the difference be- 
tween Immediate and Mediate Inference, by bringing mediate 
inference nnder Immediate, or under the law of Consistency. 
On the face of it, the supposition is unlikely ; and accordingly 
it has been denied by other logicians. Thus, Mr. de Morgan 
(Syllabus, p. 47) remarks of the attempts to reduce the syllog- 
ism to the three so-called Laws of Thought, ‘When any one 
attempts to show liow^ I shall be able to judge cf the process; 
as it is, I find that others do not go beyond the simple asser- 
tion, and that I myself can detect the petitio prmcipii in every 
one of my own attempts.’ 

The law of Consistency requires us to concede that what is 
true of a class is true of every individual in the class ; ‘ all men 
are fallible,’ ‘ the half of men are fallible, this man is fallible • ; 
here there is no transition, it is the same fact, repeated only to 
a less extent. But when we say ‘ kings are men,’ ‘ kings are 
fallible,’ there is a transition to a different subject, a subject 
not present to the mind as a part of the original whole, but 
brought under it by a second assertion. Now a distinct axiom. 
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is needed to transfer the attribute under, this new case. The 
axiom may be in its nature self-evident, but the conclusions 
regulated by it are not identical with either of the premises, as 
an immediate inference, properly so called, is identical with the 
original form. 

,19. The special canons of the Syllogism are derivable 
fronsFtS’xC ^Axiom. 

*(1) It easily follows from the Dictum^ as explained, that 
there are three terms, and no more. There is a yniversal Pro- 
positio-uL ?'^^aining a subject and a predicate, an applying or 
Interpreting proposition, adding a third term, and repeating 
one of the terms of the universal : — All or no Y is Z, All X 
is T. The conclusion contains no new term — All X is Z. 
Whence there are three terms in all. 

(2) The same examination shows tliat there are three and 
no more than three propositions ; — the Universal, the Inter- 
preting Proposition, and the Conclusion. 

, (iJ) The third special canon is — * The middle term must be 
tliritributed once in the premises.’ Distribution or Universal 
Quantity in the middle teimi is essential to the total coincidence 
or jioii-cojncidonce of, with at least one of the other tenns 
middle tenr^} ; without which the two extreme terms cmiKl not 
be shovvji either to coincide, or not to coincide, in whole or in 
part. ‘ Some men are fallible,' ‘ kings are some men,’ — would 
not bring about a coincidence between ‘fallibility’ and ‘ kings 
one portion of men might be fallible, and a different portion 
might be kings. This is obviated if fallibility adheres to all 
men ; it must then adhere to whatever objects are found to be 
men. 

(4) The foi^'^h special canon is — ‘ No term undistributed 
in the premises must be distributed in the conclusion.’ It may 
be brought under the Dictum thus : — The distribution of a 
term in the conclnsion means universal or total coincidence 
with the other term of the conclusion ; — ‘ All X is Z ’ means 
that X is wholly coincident with, wholly included in Z. Now 
X and Z are brought together by a middle term Y ; and if X 
did not wholly coincide with Y in the first instance, it could not 
be transferred, in total coincidence, to Z. If we had only some 
X is Y, even although all Y is Z, we could not declare all X to 
be Z. There is carried over to Z only so much of X as goes 
with Y ; if that be tbe whole, tJhe whole is carried ; if a part, 
part is carried. If ‘ all men are fallible,’ and ‘ some beings are 
men,* only some beings are fallible, namely, as many as are men. 
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(5) ‘ From negative promises, there is no inference.’ Nega* 

tive premises do not comply with the essential fact of the in- 
terpreting proposition, which is to declare that a given case 
comes under the sweep of the rule. Whether the universal 
be affirmative or negative, the applying proposition must, from 
its nature, be affirmative. No T is Z, no X is Y, could not be' 
tl.e means of bringing X under Z, or of bringing tJjQ»e:.two 
terms together in a conclusion ; we could not, from such pre- 
mises, infer even No X is Z. ‘ No matter is destructible ’ rj- 
quires to be followed up with ‘ ether is matter ’ to prove that 
‘ no ether is ifcstructible/ •- • * 

(6) one premise be negative, the conclusion is negative,’ ex- 
presses exactly what happens in the negative form of the axiom. 

In the enlarged scheme of De Morgan, some of these rules 
are violated in appearance, but only in appearance. Thus 
from ^ two negative premises ’ he draws a conclusion in the 
affirmative. This, however, arises from the elasticity of ex- 
pression allowed by the use of contrary forms. Every affirma- 
tive proposition may bo given as a negative ; and there may 
be the semblance of negation, with the reality of affirmation 
in conformity with the axiom. Thus — 

All Y is Z = No Y is not Z* 

AllXisY = No X is not Y. 

AllXisZ AllXisZ. 

20. The axioms — ‘ Equals added to equals, give equal 
sums/ and the argumentum a fortiori, if received as axioms 
in Logic, are distinct from the axiom of the Syllogism, and 
must be independently proved. 

The argumentum a fortiori is represented thus : — If A is 
greater than B, and B greater than C, still greater is A than 
C. This, and the other axiom stated, are purel;^ mathematical 
in their character ; they serve for the comparing of quantities 
as equal or unequal. They rest on their own special evidence 
of fact. 

It will be seen that Boole draws the Syllogism under the 
axiom that suffices for the reduction of equations. Hejassnmes 
that the analogy of the logical method and the algebraical is 
sufficiently close to allow of the substitution. 

The conflicting opinions as to the evidence of axioms gener* 
ally, whether of logic, of mathematics, or of other sciences, will 
be discussed in a succeeding chapter. [Regarding the Axiom 
of the .Syllogism in particular, see the Supplementary Note at 
the end of the volume.] 
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EXAMPLES OF THE SYLLOGISM. 

, 21. The chief application of the theory and the forms of 
tb<" syllogism is to detect fallacies in deductive reasonings. 

There are certain forms of deductive reasoning or argument, 
*thaj^.^7e specious to appearance, and fallacious in reality ; ahd 
, the analysis of the syllogism is useful in disclosing the fallaci- 
cusuess. 

22. The course of procedure, in dealing with an argu- 
ment in any way uncertain or perplexed, is as follows : — 

I. Ascertain what is the conclusion, or the point to be 
proved. State this distinctly in a proposition so as to dis* 
tinguish the Subject (minor term of the syllogism) and the 
Predicate {major term). 

II. Find out the middle term of the argument. In a valid 
syllogism there must be a middle term, and only one : and it 
must be something not occurring in the conclusion. 

lil. Find out some proposition connecting the middle teim 
with the major term ; this is the major premise- oi the syllogism. 
Also some proposition connecting the middle term with the 
minor term ; giving the mimor premise of the syllogism. 

IV. The two premises and the conclusion being stated in 
form and order, the validity may be judged according to the 
laws of the syllogism. 

(1) If the deduction coincides with any of the valid moods, 
it is valid ; if not, not. 

(2) It being seen what Figure the argument comes under, it 
may be tested by the special canons of that figure. 

(8) The g<|neral canons of the syllogism may be applied to 
discover errors, if there be any such. 

Any one oPthese three modes may be adopted at choice ; 
inasmuch as each of them singly is conclusive. 

The easiest remembered mode of testing a syllogism, when 
onco in form, is by the six general canons of the syllogism. 
Of these, the two that are most usually violated in sophistical 
reasonings are the 3i^ (Distribution of the Middle Term) and 
the 4th (The quantity of the terms in the conclusion not greater 
than jn the Premises). An argument with negative premises 
(5) would deceive no-one. It would also be obvious, without 
much Logic, that one premise being negative, the conclusion 
must be negative (6). 

23. As an alternative, we may discard the consideration 
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of the separate Figures, and reduce every argument at once 
to the standard form of Deduction. 

From the very nature of deductive reasoning, the conclusion 
is a special application of some more general proposition. 
This more general proposition must be found in the premises ; 
it is the ground proposition ; in Hamilton’s phraseojogj;, . the 
Sumption. There must also be found another proposition 
declaring its applicability to a particular case, namely, the 
case given in the conclusion. These two indispensable proposi- 
tions may occur under distorted forms, which wo must be able 
to redress by the methods already pointed out, that is, by 
obversion and conversion, as the case may bo. Also, the 
conclusion may require to be obverted or converted, or both. 
By such methods, we may evade all the variations of figure, 
and come at once to the regular type of deduction. 

EXAMPLES. 

All men are mortal All Y is Z, — (A) | 

No dogs are men No X is T. — (E) > 1st Fig. 

No dogs are mortal No X is Z.-(E) ) 

(1) This syllogism is in the First Figure, but there is no 
mood in that Figure containing the propositions A, E, E. 

(2) Otherwise : The major term, mortal, is distributed in 
the conclusion, and not in the premises ; there is illicit process 
of the major. 

(3) Or lastly : It contradicts the canon of the normal syllo- 
gism, whereby the minor is declared to be affirmative. 

All planets are round All Z is T. — A 1 

A wheel is round All X is Y. — A > 2n(i Fig. 

A wheel is a planet All X is Z. ™A f j 

(1) There is no such mood in the Second Figure, 

(2) The middle term, ‘ round,’ is undistributed. 

(8) There is a violation of the special canon of the Second 
Figure — One premise must be negative. 

‘ Every honest man attends to his business ; this person 
attends to his business ; this person is an honest man.’ This 
is the exact counterpart of the foregoing. The conclusion 
being ‘this person is an honest man the mimr term is * this 
person,’ the major, ‘ an honest man.’ The middle term is 
‘attends to his business.’ The major premise (major and 
middle), * Every honest man attends to his business,’ A ; the 
minor premise, this man attends to his business,’ A (a definite 
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individual may be considered as either A or I). On any one of 
tbe three grounds given in the foregoing example, the reason- 
ing is fallacious. 

• These two examples are regarded by logicians as of a type 
calculated to mislead, and therefore exemplifying the use of 
the laws of the syllogism. It is interesting to enquire what 
*ci]$i;im stance gives them their fallacious plausibility. WIith 
this view, we may proceed by the alternative method above 
pointed out, namely, by ascertaining whether these be the 
regular premises of deduction. 

To prove that a wheel is a planet, we must have a more 
general proposition, of which this shall be a particular case. 
Such a proposition would be ‘all round bodies are planets;’ 
We should then require an applying or subsuming proposition, 
namely, ‘wheels are round bodies.* With these two proposi- 
tions, the conclusion would be legitimate, that wheels are 
planets. Ijooking at the premises given, however, we do not 
find a proposition corresponding to the first, or the general 
proposition. It is stated, not that ‘ all round bodies are 
planets,* but only that ‘ all planets are round,’ a difierent 
proposition. The confounding of the two is effected by the 
simple conversion of a universal affirmative ; by arguing from 
‘all planets are round,* that ‘all round bodies are planets,* 
which we can do only if there are no round things but planets. 
In short, the fallacy, traced to its root, is h. fallacy of conversion ; 
and if we are liable to be deceived by such syllogisms as the pre- 
sent, it is because we are liable to slip into this fallacy. There is 
something in the form of the universal affirmative ibat throws 
us off our guard ; from the expression All X is Y, we are apt 
to assume the co-extension of X and T, unless cautioned and 
educated to* the contrary. In cases where the co-extension 
exists, and only in such cases, could the argument in question 
give* a sou ni? conclusion. Thus — 

All matter gravitates. 

Air gravitates. 

Air is matter. 

Now, by the same process as before, it is shown that the 
geuer&l proposition" needed for this conclusion is ‘All gravi- 
tating things are matter,* which happens to be true, but is not 
justified by the assertion in the major, ‘ all matter gravitates ;* 
for thei’e might be,*other gravitating things. 

So in tbe second example*‘ Every bouest man attends to his 
business,’ &c., we should require the terms * honest man ’ and 
‘ attention to business * to be co-extensive, which they are not. 
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Whatever tendency we have to be deceived by such reasonings 
depends solely upon the intellectual weakness of presuming 
co-extension of terms, in universal affirmations* 

Hume says; — ‘We have no perfect idea of anything but a 
perception . A substance is entirely different from a perception. 
We have therefore no idea, of substance. ’ , 

The first step is to resolve the conclusion into its two terms. 
As often happens, in Logic, these terms are not the grammati^' 
cal subject and grammatical predicate ; a transformation must 
be given to suit the tenor of the premises. Comparing the 
first proposition with the last, we see that the minor term, or 
subject of the conclusion, must be ‘ having an idea , * the 
major term is ‘ substance.’ The affirmation is negative ; 
literally, our ‘ having an idea * is not true of substance. It is 
denied that substance is one of the things included under 
having an idea. The next point is to single out the middle 
term, namely, ‘ perception.’ Joined with the major and minor 
terms respectively, this yields as promises — 

No ‘having an idea’ is not perception. 

All substance is not perception. 

No ‘ having an idea ’ is true of substance. 

In the present form, the reasoning is wholly inadmissible ; the 
premises are both negative. We might, however, obvert the 
middle term ‘perception,’ and regard not-percepiiion as the 
true middle (like changing ‘ not wise ’ into not- wise, or foolish). 
We have thus — 

No ‘ having an idea ’ is not-perceptioii E ] 

All substance is not-perception A > 2nd Fig. {Cesare), 
No ‘ having an idea * is subsi^nce. E * « 

In this form the argument is sound. 

It is often desirable to express arguments of great subtlety, 
such as the present, in the standard form of deduction. The 
requisite transmutation would have to be effected thus. The 
conclusion, ‘ “ having an idea ” is not true of substance,’ is to 
bo convei*ted ‘No substance is included in our having an 
idea.’ For this, the universal proposition would be a proposi- 
tion of denial more comprehensive than substance ; — No 
not-perception is included in our having an idea. The minor 
is then, All substance is not-perception ; whence we conclnde 
according to the regular form for the negative deduction. 
From the middle term being a negation, however, this, can 
never be an easy form of afTgument ; and more especially so in 
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the present argument, where perception is as wide as exist- 
ence, and has only a I'orrnal, and not a real obvovse. 

Thus, then, we have, in the First Figure/ as Gdarent — 
Nothing that is not a perception (no not-peroeption) can 

be perfectly conceived, E. 

Substance is not a perception (a not-perception), A. 

S.>)bst^ipce cannot be perfectly conceived. E.« 

* ' None but Whites are civilized ; the Hindoos are not 
Whites ; therefore they are not civilized.’ 

In a syllogism thus : — 

No uot- Whites are civilized E ) 

The Hindoos are not Whites A > (Oelarent), 

The Hindoos are not civilized E j 

A correct argument, the middle term being ‘ not- Whites,’ for 
which the positive equivalent would bo the reraainiug members 
of the Universe, ‘races of men ’ (Black, brown, yellow, <fce.) 
This would give a more intelligible form ; — 

No communities of the black, brown, or yellow racc.s are 
civilized ; 

The Hindoos are of the black or brown races. 

The Hindoos are not civilized. 

m 

" Abstinence from the eating of blood had reference to the 
divine institution of sacrifices ; one of the precepts delivered 
to Noah was abstinence from the eating of blood ; therefore, 
one of the precepts delivered to Noah contained the divine 
institution of sacrifices ’ (Whately). 

Although prolix in the wording, there is little distortion in 
this example. The minor term is obviously ‘ oue of the 
precepts dell’iered to Noah,’ the major, ‘ contained or had 
reference to divine institution of sacrifices.’ The middle 
term is ‘ abstinence from the eating of blood and the arrange- 
ment is exactly as in the standard syllogism. 

‘ Pew treatises of science convey important truths, without 
any iuterinixture of error, in a perspicuous and interesting 
form;*and therefore, though a treatise would deserve much 
attention which should possess such excellence, it is plain that 
few treatises of scieoroe deserve much attention.’ (Whately). 

The conclusion 7 gives as minor term ‘ few treatises of 
science,* as major ‘ deserve nauch attention ’ The middle term 
is ‘convey important truths, &c.’ The major premise, there- 
fore, is— 
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All treatises of science that convey &c., deserve attention: 
The minor premise — 

Pew treatises of science are works conveying important, &c. 
The conclusion — 

Pew treatises of science deserve attention (Demi). 

It was formerly remarked (p. 82) that for Some, in the minor 
tfirm, we may have — Pew, most, many, one, two,“;-proyjded 
tha.t the same quantity is used in the premises and in the 
conclusion. 

* Enoch (according to the testimony of Scripture) pleased 
God ; but without faith it is impossible to please Him ; there- 
fore Enoch had faith ’ (Whately). 

The minor and major terms are obvious. The middle is 
‘pleasing God.’ The major premise is — ‘ pleasing God is im- 
possible without faith,’ which is a circumlocution by way of 
expressing emphatically the proposition ‘pleasing God is 
having faith ’ — ‘ all persons that please God have faith/ The 
minor premise being ‘Enoch pleased God,’ the conclusion fol- 
lows from the regular type of deduction. 

It was said by some one during the Reform dispussioiis of 
1867: — ‘Every reasonable man wishes the Reform Bill to 
pass. I don’t.’ There was but one inference. The speaker 
was not a reasonable man {Camestres), This is a good example 
to show that an eflective argument may be given out of the 
First Figure. 

If we follow the ordinary method of reduction in this case, 
we find ourselves in a ^difficulty . Camestres is usually reduced 
to the First Figure by transposing the premises and simply 
converting the original minor : if we do so id this case, we 
find a singular proposition in the major premise, which cannot 
be converted without doing great violence to the ordinary 
forms of language, and cannot stand as the grounding pro- 
position conceived as a general rule. The general rule in this 
case is obviously the existing major — ‘Every reasonable man 
wishes the Reform Bill to pass.’ But if we view this as the 
general rule, then we appear to have a netjative applying pro- 
position — ‘ I don’t.’ Looking more closely at the premises, we 
see that the true nature of the predication is disguised. ‘ The 
major proposition is really negative, and the minor really affir- 
mative. The remedy for the distortion is to obvert the major 
into— No reasonable man wishes the Reform Bill to fail ;* or 
‘ No man that wishes the Reform Bill to fail is reasonable/ 
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The minor when altered to correspond becomes — * I do and 
we have a syllogism in Gelar&nU 

Another example of this same mood, Camestres, illustrates 
the occurrence in ordinary reasoning of other syllogistic forms 
than the moods of the standard figure. We are presented with 
the assertion that ‘ No despotism is a good form of goveiu/- 
ment,’ and on asking the ground of such an assertion, are 
told — * Every good form of government promotes the intelli- 
gence of its subjects, imd no despotism does that/ This is an 
argument iil Camedtres. 

Every good form of government promotes 
the intelligence of its subjects. 

No despotism promotes, &c. Es 

No despotism is a good form of govern- ) 
ment. J 

The above statement of the Major is the natural statement oi 
the proposition ; the order of subject and predicate is such as- 
a reasoner would naturally observe. That it promotes the in- 
telligence of its subjects is aifirmed of every good form of 
governmenii ; the order of the terms conforms to the usual 
arrangement of having the largest term in the predicate ; 
other agencies than good government promote the iutelligeurc 
of the people. 

As in the former Camestres^ this syllogism cannot be reduced 
to the First Figure by the process indicated in the Mnemonic 
letters without putting the real Major, or grounding proposi- 
tion, in the Minor place. We may retain the present order 
without violating the rule that the applying proposition must 
be affirmative. * For the present major, affirmative in form, is 
obvioiMly negfiAive in its bearing ; while the minor, negative 
in form, is really of an affirmative nature, asserting that a 
despotic form of government possesses the character contem- 
plated in the ground proposition as precluding the title of 
good. By obverting the predicate of the major, the middle 
term, w^ manifest the real character of the pi'emiscs : — 

No form of government that fails to promote the intelli- 
gence of its suj^ects is a good form of government. 

A despotism fails tp promote the intelligence of its subjects. 

No despotism is a*good form of government. 

In speaking of the general uses of the Figures, we remarked 
that the Third Figure is sometimes useful in making good an 
•unobtrusive and timid contradictory . The three first mooda 
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supply mild contraries to a universal negative ; the* three last 
mild contraries to a universal affirmative. We give an ex- 
ample of each. 

Suppose a speaker to maintain absolutely and without 
reservation that speculation is of no value. His position in 
logical forin is — ‘ No speculation is valuable.’ We subvert this 
and extort from the speaker a concession that his^position is 
too extreme, when we obtain his assent to the two proposi- 
tions — ‘ Some truths affecting human conduct are speculations’, 
and ‘All truths affecting human conduct are valuable.’ These 
two propositions involve the sub-contrary of ^he extreme' 
negative ; — namely, Some speculations are valuable. They are 
given in the order of. subject and predicate natural to the 
occasion, and they fall into the Third Figure. They serve as 
premises either for Disamis^ or Datis% according to the order 
we observe in enouncing them. Thus: — 

Some truths affecting human conduct ) -ij 
are speculations j 

All truths affecting human conduct f . 

are valuable ^Am 

Some speculations are valuable Is 

This is a syllogism in Disamis. But it is to be observed that 
we invert the normal order of the major and minor terms in 
the conclusion. The most natural form is Daiisi — thus ; — 


All truths affecting human conduct 
are valuable 

Some truths affecting human conduct 
are speculations 
Some speculations are valuable 


dAt 

Is 

I 


If our opponent should concede that all -.ifuths affecting 
imman conduct are speculations, we should h|ive a syllogism 
ill UaTapti, In that case, our partial contradiction would 
seem peculiarly bland, because our premises would then be 
superfluously strong, and we should have the appearance of 
remitting something in the conclusion. 


Our next example illustrates the partial subversion of a 
universal affirmative by making good its sub-contrary, a 
particular negative. It is maintained that no attention should 
be given to what is not practical. This n^ay assume the logical 
form of a universal affiimation, — * Everything that is unprac- 
tical should be neglected.’ Desiring to Contradict this in a 
mild form, we may use the following argument : — 
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No trnth applicable to practice should be ) ..ni 
neglected. ( 

Every truth applicable to practice may'J a 
seem unpractical. ) P 

Some seemingly unpractical truths should ) . q 
not be neglected. " j 

This«is a «yllogisni in Felapton. The nlijor — ^ Some truthS 
applicable to practice should not be neglected,' would equally 
suit our purpose, and with the above minor would give a 
Bohardo. In such cases as the above, it is difficult to say 
which is the* grounding proposition. There is no violation of 
the essential nature of Deduction in regarding a particular 
proposition, or approximate generalization, as the ground of 
the argument. To make the reasoning a genuine deduction, it 
is required only that the grounding proposition be more 
general than the conclusion. 

Arnauld's Univeraal Test. 


It may be worth while to give an example of Amauld’s 
mode ol testing a deductive argument without reference to its 
logical form. 

He directe the pupil simply to observe whether the conclupion 
is contained in the premises. He gives the following example 
of his method : — 

* I am in doubt whether this reasoning be good : — 

The duty of a Ohristian is not to praise those that commit criminal 
actions, 

Nmv those that engage m a dtiel commit a criminal action. 

Therefore it is the duty of a Christian not to praise those that 
engage in duels^ 

‘ Now I need 'not trouble myself as to the figure or mood to 
which^ this m^y be reduced. It is sufficient for me to 
consider whether the conclusion be contained in one of the two 
first propositions, and if the other show this. And I find at 
once that the first proposition, since it differs in nothing from 
the conclusion, except ihat there is in the one, those that com* 
mit criminal actions^ and in the other those that engage in duelsy 
— that in which there is commit criminal actions^ will contain 
that in which there is engage in duels, provided that committing 
criminal actions contains engaging in duels. 

‘ Now it is clear by the sens® that the term those that commit 
criminal actions is taken universally, and that it extends to all 
those that commit any such actions whatever ; and thus the 
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iuinor, Those that engage in a duel commit a criminal action^ 
showing that to engage in a duel is contained under this terin , 
commit criminal actions^ shows also that the first proposition 
contains the conclusion.' 

This test of Arnauld’s is the simplest of application to premic«^;i ' 
not couched in syllogistic terms. It is easily applied in any 
c^e : the only change of form that could aid in the scrutiny^ 
would be to make the containing proposition of the same Ibrm 
with the conclusion, 

I 

To the following arguments, the student may supply such 
grounding propositions as would give them validity : — 

A ti'ue philosopher is independent of the caprices of fortune, 
for ho places his chief happiness in moral and intellectual ex- 
cellence. 

A slave is a human being, therefore he should not be held in 
bondage*. 

Not being thirsty, he cannot be suffering from fever. 

The Beformation was accompanied and followed by many 
disturbances, and is therefore to be condemned. 

Solon must be considered a wise legislator, seeing that he 
adapted his laws to the temper of the Athenians. 

Pie was too impulsive a man not to have committed many 
eri’ors. 

Educated among savages, he could not be expected to know 
the customs of polite society. 

Not every advice is prudent, for many advices are not safe. 

Many assertions -that are open to doubt are nevertheless 
wortliy of attention, for many assertions that are open to doubt 
may be true. 

‘ Napoleon never cared for anybody but himself.’' In modi- 
fied opposition to this, it may be urged that,*' after all, ‘ he 
was hunian.^ Supposing this rejoinder is intended to establish 
that Napoleon had some disinterested afiections, what ground- 
ing prciposition does it require ? 

in like manner, subvert the assertion, ‘ Napoleon never 
knew fear.’ 

Volcanic eruptions, earthquakes, and plagues carnot be 
interpreted as a warning to evil-doers, for they involve alike 
the innocent and the guilty. 

Some dogs are useful animals, for is not the retriever useful ? 

AH zeal is not virtuous, there being a zeal that has no dis- 
cretion. 

^ Tdhle-tuming^" (you may say,) Us a thing I donHunder^ 
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Admitting this, I ask you to constract iu an affirma- 
tive form, an argument which would entitle you, logically, yet 
not oonyincingly, to deny the existence^ of table-turning. 

Mwoellcmeous Syllogisms, 

, ‘ Suppose a man says, ‘ I dislike all foreigners ; * find a 
preifMfie wliich, with his own assertion, would entitle him fo 
also, * No foreigner deserves to be liked' (Spalding). 

All cold is to be expelled by heat : this person's disorder is 
a cold ; and must therefore be expelled by heat. , 

No carnivorous animals have four stomachs : all ruminants 
have four stomachs : no ruminants are carnivorous. 

Some men of inferior ability arc legislators. All peers are 
legislators, and some peers are men of inferior ability. 

* No war is long popular : for every war increases taxation ; 
and the popularity of anything that touches our pockets is very 
short-lived.’ (Spalding). 

He that will not learn cannot become learned. This being 
so, there are many clever young men that we cannot expect 
to become learned. 

There is some anger that is not blameworthy. What pre- 
mise do you need for the conclusion, — ‘ Some passions are not 
blameworthy,' 

‘ No truth is without result; yet many truths are misunder- 
stood.’ What is the conclusion ? 

Some deserve to be imitated that are nevertheless fools. 
Whoever speaks the truth deserves to be imitated. 

Humanity is a moral virtue : the study of polite letters is 
humanity ; the study of polite letters is a moral virtue. 

White is a good fellow : if, therefore, linen is white, it is a 
good fellow. 

‘ He: that sa^ s you are an animal speaks truly : he that says 
you are a goose, says you are an animal ; he that says you are 
a goose speaks truly.’ (Arnauld). 

‘ You are not what I am . 1 am a man : therefore you are 
not a man.' (Arnauld). 

One ^mptora of the plague is fever; this man has fever; 
therefore he has the plague. 

Some objects of great beauty answer no other perceptible 
purpose, but to gratify the sight : many fiowers have gi’eat 
beauty ; and many of them aqcordingly answer no other pur- 
pose but to gratify the sight. 

Every good statesman is favourable to progress. Some 
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members of Parliament, not being favourable to progress, are 
not good statesmen. 

* Unpleasant things are not always injurious ; afBiotions are 
often salutary.’ Supply the missing premise. 

John is taller than William ; William is taller than Cfaarlefi'; 
John is taller than Charles. 

r‘ Of two evHs the less is to be preferred ; occasional turbu- 
lence, therefore being a less evil than rigid despotism^ is be 
preferred to it.’ (Whateley). 

All fixed stars twinkle ; yonder star twinkles ; therefore it 
is fixed. 

All that do not act foolishly are respectable ; all fools act 
foolishly ; no fools are respectable. 

‘ Most men that make a parade of honesty are dishonest ; 
this man makes a parade of honesty.’ Can we conclude that 
he is dishonest P 

111 doers are ill dreaders. This man dreads evil, and is, 
therefore, a scoundrel. 

All aristocracies are self-willed ; some self-willed people are 
not cruel ; some aristocracies are not cruel. 

Some democracies are not persistent in their designs ; the 
Government of the United States is a democracy ; the Govern- 
ment of the United States is not persistent in its designs. 

All plants contain cellular tissue ; no animals are plants ; no 
animals contain cellular tissue. 

‘ I snatch at the conclusion that every eager desire is an 
evil thing ; since I know that the desire of evil is evil, and 
that not a few eager desires have evil objects.’ (Spalding). 

A good marksman must have a steady band ; George has a 
steady hand ; therefore, George is a good marksman. 

Flotation is possible only in liquids, and so n^t possible in 
this water, which is frozen. 

Poetry is not Science. The characteristics Of Sciende are 
truth and generality, and Poetry possesses neither. 

Nothing that is not possible for man to do has ever been 
done by man. Baising the dead is not possible for man, and, 
consequently, has never been done by man. 

‘ If I know that Messieurs A. B. and C. are not only learned, 
men but also silly ones, will you allow me to draw any infer- 
ence?’ (Spalding). 

Irrational prejudice is symptomatic of a weak mind, and wo 
sometimes see it in very learned men. State this in syllogistic 
form, and di*aw the legitimate conclusion. 

One who misapplies riches deserves poverty ; which one who 



EXAMFL^^iiT CHAINS OF SEASONING. 177 

• is benevolent does not deserve. Is the legitimate oonclusion 
consonant with fact ? 

' If a rnle never is , and a principle always is, a law admitting 
no exception, judge that a rule must be something different 
^from a principle/ (Spalding). 

> No branch of science can be made absolutely perfect, yet 
fsM branches of science are worthy of diligent culture. What 
infefenc^ do you draw from this ? 

^ ‘ What was it that first gained him the public ear ? It cer- 
tainly was not the pure Saxon-English in which his sentencep 
are clothe^, for, alas ! we find that many writers who neglect 
their grammar even, secure an immense audience, to the de* 
light of their publishers, and their own gratification/ 

* It has been supposed by some philosophers, that electricity is 
the real agent by which the nerves act upon the muscles. But 
there are many objections to such a view ; and this very im- 
portant one among the rest, — that electricity may be trans- 
mitted along a nervous trunk which has been compressed by 
a string tied tightly round it, whilst the passage of ordinary 
’nervous power is as completely checked by this process as if 
the nerve had been divided/ 

The follow-ing are examples of chains of reasoning, resolvable 
into consecutive syllogisms. 

‘ The concept ‘ horse ’ cannot, if it remain a concept, that is, 
a universal attribution, be represented in imagination ; but ex- 
cept it be represented in imagination, it cannot be applied to 
any object; and except it be so applied, it cannot be realized 
in thought.* (Hamilton). 

‘ But, to prove that moral sentiments are instinctive or 
inscrutable, it is boldly asserted, by the advocates of the 
hypothesis in question, that the moral sentiments of all men 
are precisely alike. 

‘ The argument, in favour of the hypothesis, which is raised 
on this hai*dy assertion, may be stated briefly in the following 
manner ; — No opinion or sentiment which is a result of observa- 
tion and induction is held or felt by all mankind. Observation 
and induction, as applied to the same subject, lead different 
itien to different conclnsions. But the judgments which are 
passed internally upon the rectitude or pravity of actions, or 
the moral sentiments or feelings which actions excite, are 
precisely alike with all men. Consequently, our , moral 
sentiments or feelings were not gotten by our inductions from 
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the tendencies of tlie actions which excite them : nor were 
these sentiments or feelings gotten by inductions of others, and 
then impressed upen onr minds by human authority and ex- 
ample. Consequently, our moral sentiments are instinctive, or^ 
are ultimate or inscrutable facts.’ (Austin.) 

■ 

/The general object which all laws have, or ought to havei 
in common, is to augment the total happiness of the*comiElan- 
ity ; and therefore, in the first place, to exclude, as far as m£^y ’ 
be, every thing that tends to subtract from that happiness : 
in other words, to exclude mischief. But all puqisbment is 
mischief : all punishment in itself is evil. Upon the principle 
of utility, if it ought at all to be admitted, it ought only to be 
admitted in as far as it promises to exclude some greater evil.’ 
(Bentbam). 

* If our intellectual part is common, the reason also, in respect 
of which we are rational beings, is common: if this is so, com- 
mon also is the reason which commands us what to do, and 
what not to do ; if this is so, there is a common law also ; if 
this is so, we are fellow-citizens ; if this is so, we are members 
of some political community ; if this is so, the world is in a 
manner a state.’ (Marcus Antoninus). It is not to be sup- 
posed that all i hese transitions make distinct syllogisms ; some 
are at best but immediate or equivalent transitions. 


CHAPTER ir. 

RECENT ADDITIONS TO THE SYLLOGISM. 

tii * 

HAMILTON S ADDITIONS. 

Sir William Hamilton’s exteusions of the theory and the 
forms of the syllogism are chiefly based on the Quantification 
of the Predicate, and on the full development of the two 
modes of Quantity — Extension and Comprehension. ^He has 
also much criticism in detail on many parts of the syllogistic 
theory. 

It has been seen (p. 86) that the thorough quantification of the 
predicate yields four new propositional forms, making eight 
in all. Two of these, the affirmative forms, ‘ All X is all T,’ 
‘ Some X is all T,’ which are held by De Morgan and by Mill, 
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to be C 9 mpoTiDd propositions, have been adoptt'd by some other 
logieisins, as Thomson (‘Laws of Thought^) and Spalding. 
The I'omainiiig two forms — the negative ‘ All X is not some Y/ 
‘•Some X is not some Y ' have been set aside as not occurring in 
a&tual instances. 

* The addition of two new forms greatly increases the number 
•of possible syllogistic moods. By trying all the (sombinatians 
of tfiree propositions out of six, and by rejecting all that violate 
laws of the syllogism, and all that repeat others, Dr. Thomson 
makes out 22 moods in the First Figure, 20 moods in the 
Second Figure, 20 moods in the Third Figure ;* so that apart 
from tlie Fourth Figure, of which no account is taken, there 
are 02 moods. We give, as examples, some of the new moods. 

U U U contains three universal affirmatives with universal 
pnMjiuates. 

All T is all Z 
All X is all T 
All X is all Z 

, a syllogism, to which thej'o is no counterpart in nature, unless 
the terms are merely dilierent names for the same thing ; as 
‘all water is all oxide of hydrogen.’ We may find a }»roposi- 
tion whose toruis are of co-equal extent to coustiiuie a major, 
(all mattef is all gravitating things) ; but wo shall probably 
never be able to couple with tliis a minor also co-exterisive in 
its terms, if these terms really mean different things. 

U E E is an example, constituting an exception to the canon 
requiring the minor in the First Figure, or normal deductive 
syllogism, to be affirmative. * 

All T IS all Z All matter is all gravitating things 

No X is T No mind is matter 

No X is»^ Z No mind gravitates 

Here the quantification of Z (universal) avoids illicit process 
ol‘ thS major. 

It is not protended that any useful form grows out of these 
additions to the syllogistic moods; and even as a formal 
exercise, no one has thought it worth while to state them in 
full ; far less to provide examples of them in the concrete. 

Only HamiltoiL himself (followed by Professor Spencer 
Baynes) has endeavoured to enumej'ate th^ syllogistic moods 
growing out of the eight quantified propositional forms. He 
even gives the nuTr(ber variously. The earliest statement is 
thirty-six valid moods, for each figure (excluding the Fourth), 
that is, twelve affirmative, and twenty-four negative. Dr. 
Thomson has tabulated the foi*m8, agreeing with Hamilton so 
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far, but deducting from HamiUxjri*s complete list as useless 
though possible varieties, l-l moods in the first figure, 16 in 
the secoud, and 16 In the third- He thus reduces Hamilton’s 
308 moods to 62. In a later stjiteraeut Hamilton gives ^2-^ 
syllogisms, reducible to 21. 

Sylloymns viewed cither in Extension or in Gomprehensio7i, It 
is a great point with Hamilton to show that the coipmon. »syl- 
logisrn is defective, from nob being expressed both in Extension 
and in Comprehension. He complains that all logicians, with 
the doubtful exception of Aristotle, have limited their con- 
sideration to reasoning as given in the quantity of Extension. 
He exemplifies the difference of the two syllogisms thus — 
Extension, Coin prehension, 

15 is A C is 13 

C is B B is A 

C is A C is A 

All men are mortal Caius is a man 

Caius is a rnaii All men are nif>rtal 

(Jaius is mortal Caius is mortal 

til the first example the class ‘ mortal ’ contains under it 
the class man ; in the second example, the attributes of ‘ man ' 
contain in them the attribute ‘ mortal.’ 

The following is an example in Oelarent^ 

Extensuni. Coin prehensioti. 

No men are gods Kings are men 

All kings are men Men are not gods 

No kings are gods Kings are not gods 

The second form (Comprehension) may be read thus : — 

The attributes of a king contain the attributes of a man. 
The attributes of a man do not contain the attributes of a god. 
The attributes of a king do not contain tlic attiibutes charac- 
teristic of a god, , , 

It is to be remarked, with reference t(^ this schouie of double 
syllogisms, according as the terms are taken in extent, (u* in 
intent — breadth or depth — that the tw4> modes express one 
and the same meaning; and that the really fundamental 
moaning is Intent, or the Connotation of the Terms einj»loyed. 
The real meaning of the last example is, first, tliat the 
attributes connoted by the terra, man, fail to accompany, or 
are incompatible with, the attributes connoted by the term, 
‘god’ (major); that the attributes connoted by ‘king’ are 
accompanied with the attributes connoted by ‘ man.’ The 
other form, h(»wever, falls readiest into common language, 
the form of Extension, that is, of inclusion or exclusion of 
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classes^ men are out of tbe class of gods ; kings are 
in the class men; therefore, kings are oat of the class 
gods. This is amove coucrete and intelligible form; still, it 

nut the contrast or the opposite of tho other- We do not 
think of this form justly, correctly, unless we conceive the 
terms as determined by their conmiation. The extent is 
"boypdcd^ solely by the intent. It is not as if we had a com- 
plete list of men, and a complete list of kings, and saw the 
kings inserted among the men, while the list of men had 
nothing in common with the list of gods. Tbis^is the full and 
literal rendering of tlie reasoning in extension ; and the very 
Ntatement of it is enough to show that we do not reason so. 
When we speak of a class, we do so in a figurative manner; 
we suppose an actual airay of individuals wlien there is no 
such array ; there bt'ing only the defining mark, the connota- 
tion of them, to define them whenever they appear. The 
extent of ‘ man ’ is the imaginary aggregate of all objects 
agreeing in the marks connoted by the term, the deliriing 
• characteristics of man ; if we lose sight of this condition for a 
nioriRTit, we liave nothing fixed in our grasp. Accordingly, 
comprehension is inseparable from extension lu every case ; it 
IS an ever piesent fact, without our topsy-turvying the 
syllogism, or constituting a parallel array of moods to match 
the moods in extension. 

Hamilton’s I'orins in comprehension depend solely on his ni- 
troducing the idea of ‘ contaiiiiug and contained ’ into the 
groups of attributes signified by the tormi^ of the prtiposiiion. 
A king has more attributes than a man ; the individual person 
* Frederick the Second* has more attributes than a king. Thus, 
Frederick is the largest term, in point of number of attributes, 
man is the snfallest. Hence we may, by straining a metaphor, 
appl^^the relajion of whole and part, containing and contained, 
to this circumstance, as well as to the groujis (in extension) 
men, kings, Frederick ; and may carry the analogy so far as 
to e«)nstruct syllogisms to match. Hut no new or distinct 
meaning is conveyed ; and there is nut even a more intelligible 
rendering of an old meaning. 

llanfilton, in discussing the conditions of the Distincinoss of 
Notions, remarks justly that the highest degree of distinctness 
cannot be attained without fixing the Comprehension, in other 
words, the mcanirfg, definition, or connotation ol the term. 
(Lectures on Logic I 108), He remarks also that the quantity 
of Extension is a creation of the mind itself, and only created 
through, as abstracted from, the quantity of comprehension; 
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'whereas the quantity of comprehension is at once given in the 
nature of things (p. 218). All which tends to the conclusion 
that the comprehension is what we think of in a notion ; and 
consequently the comprehension cannot be left out of the ao-^ 
count in any syllogistic form. It is the power behind the 
throne, even when extension is the ostensible reigning circum- 
stance. 

In objecting to the Fourth Figure, Hamilton grounds his 
dislike on the circumstance, that the premises proceed in the 
whole of comprehension, while the conclusion is drawn in the 
counter whole of extension. He explains the matter thus. 
The scheme of the Figure is — 

P is M 
Mis S 
S is P 

Now ill the premises P is contained under M ; and M con- 
tained nnder S ; whence in the conclusion we shonid expect P 
to be contfiint;d ntidcir S. In this, however, we are disappointed ; 
for tlie reasoning suddenly turns round in the conclusion, and 
affirms S as a part of P. [Not strictly correct ; for S is qnalilied 
by ‘some,’ which may still leave it the larger term ; ‘ Some S 
is P.’] If wo had an affirmative syllogism in the form 
All P is M All kings are men 

All M is S All men are fallible 

All S is P All fallible beings are kings 

we should have an illegitimate inference ; which might no 
doubt be evaded if the conclusion could be read thus — 

All the attrihides of fallible beings are conialned in the at- 
tributes of Kinifs. 

But no otu* os or reads the figure in this way. , 

DE MOliGAN’S ADDITIONS. * 

We have seen Mr, De Morgan’s view's as to Teims, and his 
enumeration of Fundamental Propositions. Before proceeding 
to view' his enlargements of the Syllogism, we shall advert to 
his remarks on the CoPUiiA. 

He complains that the ‘is’ of logicians is not confined to 
one strict meaning. It professes to bo a word of the highest 
abstraction, a formal mode of joining two terms, caiTying no 
meaning, and obeying no law, except such as is barely neces- 
sary to make the forms of inference hold good. ‘ X is Y ’ com- 
mits us'to nothing specific. Yet, at times, logicians employ it 
in the sense of identity. The best description of its employ- 
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metit, he considers to be — ‘ agreement in some understood* and, 
for the occasion, nn varying particular.’ 

He supposes that a copular symbol had been need, instead 
of * is ; ’ the effect of which would have been to stamp upon 
the copula the character of an abstraction, as is done b;^ the 
^ use of symbols, X, T, Z, for terms. Had such a symbol been 
used, the copular conditions would have been stated. These 
are two in number. The first is transitiveness ; meaning that 
If X stands in a certain relation to Y, and Y in the same re> 
lation to Z, X stands in the given relation to Very many 
copulflB show this transitive relation ; — is, — rules, — lifts, — 
draws, — leads to, — is su})erior to, —is ancestor to, — is brother 
of,— joins, — depends on, — is greater than, — is equal to, — is 
less than, — agrees with (in a given particular), <fec. 

The second condition is coyvo&rUhilHy^ in which the relation 
is its own correlation ; whatever X is to Y, Y is to X. In a 
certain number of the foregoing examples, there occur con- 
vertible relations; is, — is brother of, — joins (if a middle 
verb), — is equal to, — agrees with. There are cases of con- 
vertibility without the transitive character ; converses with, — 
is in the habit of meeting, — is cousin of, — is in controversy 
w'ith, &c.. 

Again, there are copula not convorlible, but correlative; A 
gives to B ; B receives from A. These Ibrms also are duly 
reasoned upon ; and syllogisms might he constructed accord- 
ingly. Every X gives to a Y ; Some Xs gives to no Ys ; No 
X gives to a Y ; Every X receives from a^Y ; Some Xs receives 
from no Ys, — are examples of the propositional forms. 'rUey 
are all capable of conversion, by substituting the correlative 
copula. 

Tlie udmisirton of Itelation in general, Mr, Be Morgan con- 
tends, and of the composition of relation, makes logic more 
in alliance with ordinary thinking. The reduction of all 
relations by ‘is’ — ‘mind acts on matter, mind is a thing 
acting on matter, — is a systematic evasion, hostile to the pro- 
gress of the science. 

Logicians are aware that the forai ‘ A equals B, B equals C, 
therefore A equals 0 ’ is not reducible to the syllogism. So 
with the relation of ‘ greater than,' in the argument a fortiori 
Yc£, to the ordinary mind, these infcivences are as natural, as 
forcible, and as prompt, as the syllogistic inference. Mr. iJe 
Morgan, therefore, would propose to include all such forms in 
one sweep by a generalized copula of relation^ which would be 
formally embodied and symbolized in propositions. Thus — 
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Every X has a relation to some Y 

Every Y has a relation to some Z 
from which the infecence would be that ^ Every X has a com- 
pound relation to some Z the compound of the relations X 
to T, and Y to Z. Under this form, we reason, John can 
control Thomas ; Thomas can control William ; John can 
co^Ltrol William. Under the general and comprehensive 
copular relation, specific modes might be developed for specific 
purposes. The Logical copula in common use is the equivab 
ent of ‘ fastened to,’ * connected with/ ‘ co-exists with,’ and 
may be considered for logical purposes the most important. 
The copula of equality and inequality is developed in Mathe- 
matics, and an inference according to it would probably be 
called a mathematical inference. 

The converse copular relation, ‘ causes,’ would be singled 
out on account of its great importance : — A canses B, B is 
caused by A. We practically construct syllogisms from these 
propositions, without passing through our minds the formal 
transformation to — A is the cause of G. 

These remarks of Mr, D© Morgan’s are undoubtedly just 
and cogent ; and they are highly valuable in the way of eman- 
cipating the student from the Aristotelian limits, as well as 
for pointing out the vagueness and vacillation of the’ ordinary 
copula. Siill, we could hardly afford the labour of following 
out the technical developments of half-a-dozen distinct forms 
of copula. It is well to see that such developments are not 
merely competent in themselves, but needed to formulate the 
whole compass of out- habitual thinking and reasoning. Being, • 
however, aware of this fact, we must bo content with con- 
structing one scheme adapted to the most naeinl and most 
frequently recurring relationship ; which schei^ie we should 
thou regard as an example of the rest, one out of many. Any 
one having Mr. De Morgan’s genius for the construction of 
forms might do well to develop a variety of copular relations; 
from these such selections might be made as would extend 
the inferential grasp of the ordinary student. 

Mr. De Morgan’s Extensions of the Syllogistic forms are 
avowedly based upon the full recognition of contraries, as laid 
out in his scheme of eight fundamental propositions. Also, 
by providing symbols for contraries he can exhibit all denials 
as assertions ; No X is Y, is All X is y (U — Y). Hence, the 
unit syllogism may be represented in an affirmative form-—* If 
an X be* a Y, if that same Y be a Z. then the X is a Z.’ 
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All e^llogisms are derivable from tbe following combinations 
of Premises : — 

(1) All Xs are Ys, and all Ys are Zs.* The conclusion is 
All Xs are Z'i ; the unit syllogism. This is tbe inversion of 
the Aristotelian order of premises, but it is in the author’s 
view the proper and the natural order. 

^?) S(jme Xs are Ys, all Ys are Zs ; some Xs are Zs. The 
unit syllogism is here, as it were, cut down to the form, — ‘ as 
often as there are Xs in the first premise, there are in the con- 
clusion.’ , 

(3) Some Xs are all Ys, some Ys are Zs ; conclusion — some 
Xs are Zs. In point of form, this is the previous case inverted. 
The universal middle term (all Ys) is ti’ansferred from the 
second premise to the first. 

(4*) Some Xs are all Ys, All Ys arc Zs ; Some Xs are SSs. 
Hert% although there is an additional universal mitldle, all 
Ys. occurring in both premises, lliere is no stronger conclusion 
than in the two preceding cas<'s, where the middle term is 
. n Til versa! (or distributed) only once. 

These are all the possible couples of alKrmalive premises 
apart from any cognisance of contrary teinis. Now, all 
negations may be rendered as affirmations about contraries ; 
and therefore the aj)plication <>f these (rases to all combinations 
of propositions, direct or contrary, will give all possible valid 
syllogisms. 

Taking X, Y, Z, and their contraries x, y, z, there arc eight 
combinations of tlirees ; — X Y Z, x Y Z, jc y Z, x y z, X Y z, 
X y Z, X y z, X Y z. To each of these (.he four modes of inference 
can be applied ; and when x, y, z, are read as the contraries of 
X, Y, Z, we obtain the proper expression of the sylh^gism. 
Thus, the first«or unit syllogism, applied to x y Z, gives Kvery 
X is y^ Every y is Z ; therefore, Every x is Z. This unfoldecl, 
by giving the equivalents of the conirnry terms x, y, in the 
forms X, Y, the whole syllogism may be read thus : — 

Every x is y (All nut-X is not-Y) is the same as No Y is 
not X, or Every Y is X, or Some Xs are all Ys. 

Every y is Z (Every not-Y is Z) is the same as Everything 
IS eithef Y or Z (one of Ue Morgan’s now jiropositional forms). 

In like manner, the conclusion Eveiy x is Z, (Every iiot-X 
is Z)’is Everything is either X or Z. 1’lic syllogism tlicn is : — 
Some Xft are all (Every Y is X). 

Everything is either Y or Z. 

Everything is either X or Z. 

A syllogism notin the Aristotelian figures. From the very. 
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wide coiupass of tbe IbriUt Everything is either Y or Z, there 
can be few applications of such a syllogisin. 

Some extended'^ things are all material things. 

Everything is either material or pertaining to mind. 

Everything is either extended or pertaining to mind. 

The remaining seven forms being expressed and nnfolded^n 
like manner, there would arise the eight forms Mniveii:ml 
syllogism, that is tmiversal premises vyith universal conclu- 
sion. 

Again, apply case second to the same eight forms — Some 
Xs are Ys, all Ys are Zs ; some Xs are Zs ; and there emerge 
eight minor-particulaT syllogisms, particular conclusion wiih the 
mmor (or first) premise particular. 

Apply case t.hird — Some Xs ai*e all Ys, some Ys are Zs ; 
some Xs are Zs — and we have eight major-particular syllogisins, 
particular conclusion with the major (or secoud) previisc par- 
ticular. 

Apply case fourth — Some Xs are all Ys, All Ys are Zs, 
Some Xs are Zs — and wo have eight strengthened particular 
syllogisms, universal premues with particular couclusiuo 15y a 
strengthened syllogism, the author means one whose premises 
are stronger than they need be to bear out the conclusion. 

The above 82 forms are those that give inference, out of 64 
possible cornbinatiors of the premises. The remaining 32 
forms could be drawn out by representing the eight, proposi- 
tional arrangements, X Y Z, x Y Z, &c., in four varieties of 
premises, which tliijj author stntes Thus: (1) Some Xs are 
some Ys, Some Xs are all Ys; (2) All Xs are some Ys, Some 
Xs are some Ys ; (8) Some Xs are some Ys, Some things are 
neither Xs nor Ys ; (4) Some Xs are Ys ; All Xs are not some 
Ys. Fnnii none of these combinations of preifiises could any 
inference be drawn. , , 

The test of validity, and the rule of inference, the author 
expresses thus ; — 

There is inference (1) When both the premises are uni- 
versal. (2) When, one premise only being particular, the 
middle term has different quantities in the two premises. 
Either of these cases happening, the conclusion is found by 
erasing the middle term and its quantities. Premises of like 
quality give an affirmative conclusion ; of clifferent quality, a 
negative. A universal conclusio^i follows only from universals 
with the middle term differently quantified in the two. From 
two particular premises nothing follows. 

A particular pi-ernise having the conchtding term sirenigthened 
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(that is; made universal)^ the cuuclusion is also strengtlienod, 
and the syUogSsm becomes universal ; for example, Darii^ by 
this process, would become Barbara. With the middle term 
strengthened, the conclusion is not strengthened, and there 
• being, therefore, a surplus of aflSrmation in the premises, the 
syllogism forms what the author calls a strength&ned particular 
sijlU)gism.,9 Thus, Darapti, in the third figure — • 

All Y is Z 

• All Y is X 

Some X is Z — , 

has the mifldle term universal in both premises, when once is 
enough , there would be inference with ‘ Some Y is X ’ in the 
minor. Felapton and Fesapo arc* other examples. 

A different case is exemplified in Bramanlip. The two 
universals — * All Z is Y, All Y is X/ yield the universal ‘;i!l 
Z is X/ which, for the sake of a different order of the terms 
in the conclusion, is cionverLed and weakened into the particular 
‘ Some X is Z.' This is termed by the iiiithnr a weakened 
'universal. 

Each form of proposition has corresponding to it certain 
opponent forms. Tims, if the propositions A, 11, gives C, they 
cannot giv^ c (the contrary of C). Hence A and C being true, 
B is false or B true ; that is A, c, give B , that is to say, either 
premise joined' vdth the conUary of the conclusion gives the con- 
trary of the other premise. Thus, there are two opponent ibrms 
to every syllogism. And the syllogisms may be so grouj)ed in 
threes, that each one of any three may^ h?ivo the two others 
for opponents. Barbara has, for opponent forms, Barolco and 
Bolcardu. 

Mr. De Morgan considers it of importance to ivmark that 
the adjective Wr expressing universal quantity — AIT means 
two things, whicli should be kept distinct. It may be ' All ' 
collectively, the entire collection or aggregate of individuals ; 
this he calls the cumuLar form ; and it may bo * all ’ distribu- 
tively, ill the sense of ‘ every one,’ or *any one,’ however 
taken, which he calls the exevtj)lar mode. He liolds that the 
language of Aristotle, and of his immediate followers, was 
exemplar and not cumular ; wa<9 dvSpujTrov^ he contends, is each 
or every man, not all man. ‘ All man,’ as a comprehensive 
genus, has parts, — for example, the several species or varieties 
of men ; ‘ every man ’ has no parts, but makes as.sertions alxuit 
every individual of the genus man. 

The exemplar mode is that used in geometrical proof. A 
.proposition in Euclid assumes some oue case, and the demon- 
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Btration is such that nothing prevents the one chosen from 
being any one, lt„ would be useful in geometry, to admit the 
form ‘ any one X is any one Y.' 

In negation, the exemplar form is needed. ‘ All men are 
not fislies,’ does not deny tlie proposition, * All men are fishes. • 
The denial would, however*, be given in ‘ Every nuin is ’nQt 
any fish.** 

Properly speaking, the cumular proposition can be found- 
proved only through exemplars ; hence the exemplar precedes 
in the order €‘f' thought ; a circumstance justifying its adoption 
as the basis of a logical system. According to it, quaniUy is 
mods of sfileciion hy example ; universal is replaced by wholly 
iff definite; particular by not wholly indefinite. I’he forma of 
the propositions would be modified thus : — 

Any one X is any one Y. X and Y singular and identical. 

Some one X is not some one Y. Either X not singular, or 
Y not singular ; or if both singular, not identical. 

Any one X is some one Y. All Xs are some Ys. 

Some one X is not any one Y. Some Xs are not (all) Ys. 

Some one X is any one Y. Some Xs are all Ys. 

Any one X is not some one Y. All Xs are not some Ys. 

Any one X is not any one Y. All Xs are not ^all) Ys. 

So)ue one. X is some one Y Some Xs are some Ys. 

Tlic* ‘ Numerically Definite Syllogism ’ is a scheme of infer- 
ence which sup])Oscs exact number.s to be given. 

If in 100 instances of any thing, 70 are Xs, and 50, Yi., 
then at least 20 Xs must he Y.s. The author develops at great 
length a symholical scheme founded on this assumption. 

Sylh)gisms with numorically definite quantit;. occur rarely, 
if ever, in common thought. But it is not uiifrequent to fincl 
forms wliere the number of instances of one term is tli(j‘ whole 
number of instances of the other term ‘ For every Z there 

* Mr. Mill, in u controversial note to his chaptnr on tlie Functions 
t>t' the Syllogism, innkos the following remark: — The language of 
ratiocination would, I think, be brought into clohcr ugreoment with 
the real nature of the picuv'ss, if the general piopositions employed 
m reasoning, instead of being in the torm All men arc mortal, or 

Bvei-y man is mortal, were expressed in the torm A 7 i,v mar, is fnorial. 
'Iliis mode ot ex])ressi(vn, exhibiting us the typo of all reasoning from 
t'xperienco The men A, H, C, &c, ni;e so and so,'-thoreforo anv man is so 
and so,*^ w*ould much better manifest the true idea— that inductive reason- 
ing is always, at the bottom, inference from particulars to particulars, and 
that the wh.ole function of general projtositions in reasoning, is to vouch 
for the legitimacy of «uch inierences. 
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is au X.tliat is Y ; hoiue Zs are uot Ys ‘ For every luau iu 
the hoasc there is a person that is aged ; some of the lueu are 
not aged from which it follows, but not by auy coinirioii form 
of syllogism, that ‘ some persons in the house are not men.* 

, To this case the author applies the designation ‘syllogism 
of 4rattsj)osed quantity/ Of terms in common use the only 
oii^that gives syllogisms of this character is ‘ most — * McAii 
, Ys are Xs ; m()st Ys are Zs ; therefore aoiue Xs are Zs/ 

• Adverting to tlie distiiujLion of Figure, he styles the First 
the figure of direct iratLsdion ; the Fourth, whi^h is nothing 
but the first with a converted conclusion, the figure of invert^ 
transitioyi ; the Second, the figure of reference to (the middle 
term) ; the Third, the figure of reference form (the middle 
term). Apiirt froru the conversion of the conclusion, tJie 
Fourth Fi^iu-e is the most natural ordei-, as it takes up what 
w£is left olf with — ‘ X is in Y, Y is in Z, tliLM efure X is in Z this 
is the first figure, according to the simplest arrangement of 
the premises. 

• In the author’s system, however. Figure attains iinportuncc 
only through a wider view of the co^mlar reJation, 

Ml*. De M(»rg:in compares his system with the Aristotelian, 
of which he regards it as an extension, thnmgh the single de- 
vico of adding contraries to thcj matters of predication, (Jlamil- 
tou also claims to extend Aristotle, but on a ditFcrent principle). 
Accordingly tin; Aristotelian syllogi.srris may bo all collected 
i'rein tbe preceding system, by tlie I'ulUAViiig niudificaiions. 
1. The exclusion of all idea of a limiLed uiiiversCT, of cont rary 
names, and ol' the proposition.s, * Every thing is either X or Y,’ 
‘ riorne things are noitlier Xsiior Ys ’ 2. The (‘xelusiou of the 

form of convei*t?i«ui, * rioiiio Xs an* all Ys.* Tlie exclusion of 
every ^copula ej^cept, rhe transitive and convortible cctpula. 4. 
The regarding of tlie identical pairs — iVo X is Y, Xo Y is X, 
and Some X is Y, Some Y is X — as distinct propositions of 
themselves determining distinction of figure and mood ; as 
Goltireid and Cesare^ I'cno and Ferlsoa^ &c. 5. The introduc- 

ing of the distiuctiuii of figure. 6. Tlie writing of the major 
and mifior propositions first and second, instead of second and 
first. 

FaVtlicr, in the Aristotelian scheme, there are four funda- 
mental syllogism.s in the lirsj) figure, each of which has an 
opponent iu the second, and an opponent in the thiril. The 
opponents of Barbara are Baroico and Bohirdu. There are 
jthice fundi^.Tuontal svHogisms in the fourtli figure (/^rmar/s, 
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CameneSf Fresisov)^ each of which has the two others for op- 
ponents, Altogether there are fifteen fandaraental syllogisms. 
The remaining four are — three strengthened particular syllo- 
gisms, Darapti (III), Felapton (111), Fesapo (IV), and one 
weakened universal ; Bramantip (IV). 

The Aristotelian rule that the middle term must be distri- 
buted once fails with the introduction of contraries. The rule 
to be substituted is — All pairs of universals are conclusive, 
but a universal and a particular require that the middle term* 
should also be a universal and a particular, — universal in one 
] iron iso and' particular in the other. 

The; rule that when both premises are negative, there is no 
syllogism, also fails. In the system completed by contraries, 
there are eight such syllogisms ; as many, in fact, as with pre- 
mises both affirmative. But in these cases, as before re- 
marked, the premises are not both negative in realitj". 

Again, on the rule ‘ that two particular premises can give 
no conclusion,* the author brings forward as a legitimate 
inference, ‘ Most Ys are Xs, most Ts are Zs, therefore some 
Xs are Zs ; most men wear coats, most men w'ear waistcoats, 
therefore some men wear both coats and waistcoats.* He 
develops this form at length into a symbolical scheme, under 
the name of ‘ The numerically definite syllogism.* * 

Mr. De Morgan's system, on the whole, is characterized by 
an immense multiplication, not only of symbedical forms, but 
of verbal design aUons for the relationships gi-owing out of the 
syllogism. 

r 

BOOLE'S ADDITIONS. 

The late Pi*ufessor Boole, of Cork, published two works 
on Formal Logic. Tlie first and smal lor,, /mti tied — ‘The 
Malhcinatical Analysis of Logic,’ coniprised an Algebraic 
rendering of the syllogism, showing how all the mood^ might 
be syinbuliciilly dedneeJ. The second and larger work, en- 
titled—* An Investigation of the Laws of Thought, on which 
are founded the Mathematical Theories o( Logic and Proba- 
bilities,’ takes a much wider sweep, and is an entirely new 
application of the symbolical methods of Algebra, to Inference, 
both Immediate and Mediate ; the largest share of attention 
being given to the first, or the so-called Immediate Inference. 
I’he author also extends the same nomenclature and handling 
to Probabilities. ^ 

Besides the novel employnieiii of .symbolical processes of the 
Algebraic kind, the work is intended to bear fruit in other 
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waj^’S. ^ III using the title ‘ Laws of Thought,’ tlio author in- 
<iicates*that onfe purpose of his theory of Ileasoning is to throw 
light upon the workings of the Intellect. • He considers t.hat 
our views of the Science of Logic must materially influence, 
perhaps mainly det ermine, our opinions upon the nature of the 
• intelJectual faculties. For example, whether reasoning con- 
sists merely in the application of certain first or necessary 
trfltlis, oPiginally imprinted on the mind, wliothcr the mind is 
Tfself a seat of law [whatever that may moan], or whether all 
reasoning is of particulars, concerns not Logic merely, but also 
the theory of Iko intellectual faculties. It cainidt be said, how- 
ever, that the author has l>een able to decide which alternative 
is the correct one. 

He farther proposes to elucidate the subtle coiine.xion be- 
Logic and Mathematics ; liow far a common theory is 
applicable to both kinds of reasoning, and how hir the likeness 
fails. He holds that the ultimate laws of Logic are mathe- 
matical in their form, that they are, except in a single point, 

, identical with the general laws of Number. Tlie exhibition 
of Logic in the form of a Calculus is not arbitrary : the ultimate 
laws of thought render that mode possible, and forbid the 
perfect manifestation of the science in any other form. It is 
not of tL^ essence of Mathematics to be conversant with the 
ideas of number and quantity. The author does not design to 
supersede, by symbolic processes, the common forms of reason- 
ing ; nevertheless, cases may arise where the value of scientific 
procodine, oven in things confessedly within the scope of 
ordinary reasoning, may bo felt and acknowledged. 

The author’s scheme starts with they consideration of Liiii- 
guage as an iysfcrument, not of communication merely, but of 
Ileasoning; it being his intention to substitute, for ordinary 
laugihige, a sA of symbols adapted to perform this function in 
ii more effective manner. 

The signs composing Language, with a view to Ileasoning 
especially, are characterized in the following rlefinition : — * A 
sign is an arbitrary mark, having a fixed interpretation, and 
susceptible of combination with other signs in subjection to 
fixed laws dependent upon their mutual interpretation.’ The 
first.part is obvious ; a sign, in its primary'invention is purely 
arbitrary; ‘house’ and ‘doraus* arc equally good for the 
purposes of language. It isfflso obvious thateecli sign should 
possess a fixed interpretation, that there should never bo any 
ambiguity of meaning. Ordinary language is greatly liable to 
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this infirmity ; hence, one of its defects as an instrument of 
re^oning. Lastly, signs must bo susceptible of combination 
with other signs, ^which combinations must have fixed laws 
depending upon their mutual interpretation. 

The author proceeds to explain his artificial symbols for^ 
superseding, by a higher mechaiiisrn, the vocables of our ordi- 
nary speech. The symbols, and their connecting signs of 
operation, are borrowed from Algebra, and are manipulated by ^ 
the algebraic processes, after allowances are made for the/ 
diffei’ence between the material of Logic, and the material of 
Mathcmatics*'(Number atid Quantity). 

All the operations of Language, as an instrument of Reason- 
ing, may be conducted by a system of signs composed of the 
following elements : — 

First, Litoral symbols, as oc, y, z, <fcc., representing things os 
Biilnects of our conceptions. For the object ‘ man* we may use 
sc, for a ‘ brute, j/, for the quality ‘ living,^ z, and so on. 

Second. Signs of operation, as , X, standing for the 
operations whereby conceptions are cornbiuod, or, when com* 
bined are resolved into their elements ; ‘men and' brutejs* mny 
be represented by a; -J- y. 

Third. The sign of identity =. 

Ihcse symbols of Logic are used according to definite laws, 
partly agreeing with, and partly differing from, the laws of 
the corresponding symbols in the science of Algebra. 

The first class ot symbols above given arc the appellative or 
descriptive signs, e.xpressing either concrete things, or the 
qualities of things that- is to say, they are the equivalents of 
the two appellative parls of speech, the Noun and the Adjec- 
tive. Thus, let X denote? ‘men,’ or all men ; and let y denote 
the adjective good ; then all good men would expr<*ssed by 
some suitable combination of a? and y. Now the snitabJe com- 
bination, lor the case of a thing qualified by an attrilmte, or of 
two or more co-inhering attributes is a product x X y, or 
X y. Why this, and not the sum a? + y, is the proper symbol, 
the author does not specifically explain ; the means, as in 
other symbolical sciences, are left to be justified by the end, 
namely, arriving at true results. So if x stands for white ’ 
or ‘ white things,' y for sheep, xy stands for ‘ white sheep ;* 
and if z stands tor ‘ horned,’ z x y will represent ‘ hOrued 
white sheep,* In this symbolism, the order of the symbols is 
unimportant, just as the order of the ac^cctive and the sub- 
stantive IS indifferent as regards the meaning ; ‘ good man,’ 

‘ vir bonus * are equally accepted by the mind to suggest that 
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the coticeptioo ‘ inau ' is to be limited by the conception 
‘ good.* * Hence we may use at pleasure a? y, and y x ; x y 
and z y &;o. » 

• It is a law of speech that an appellative gains nothing (ex- 
cept perhaps rhetorically) by repetition or duplication j ‘ good, 
*good/ is the same as good ; * horse, horse,* is the same as horse. 
To adapt this to symbols, x x would amount to no moi'e thb\u 
aj;T:Iiat iB, using = (as in Algebra) for equivalonce, or iden- 
* tjjiy, X sc Here Logic and Algebra are at variance, and 

the methods of manipulating logical symbols must vary ac- 
cordingly. The author shows that the form x x x, or a;* = 
x^ has still deeper meanings. 

Next as to signs for collecting parts into a whole (quantity in 
extension) or for separating a whole into parts. These cor- 
respond to the conjunctions * and,’ * or,’ in common speech — 
‘ trees and minerals ; * ‘ barren mountains, or lertile vales.’ 
The sign of addition is now used ; let x be " trees ’ and y 
‘ minerals ; ’ the conjoined expression is ® -f y. This employ* 
^ment of the sign is so closely allied to addition in arithmetic, 
that it may be worked upon the same j)rinciple. Again, let 
X stand for men, y for women, and z for European ; then 
‘ European men and (European) women* would be represented 
hy » {x +*y) — z X + z y. 

Addition implies subtraction. * All men except Eui’opeans * 
will be expressed by x—tj. ‘ White men except white Asiatics *' 
(x men, y Asiatics, s white), 

f. (x — y) = zx — zy 

With a view to Propositions, it is necessary to consider the 
rendering of the copula. For this purpose all propositions have 
to be reduced to the form ‘ is * or * are ; ’ ‘ Caasar conquered the 
Gauls,* must resolved into Caesar is he that conquered the 
Gauls.’ This is the copula of identity, the most generalized 
form Af relaticAship of subject and predicate. It may be ex- 
pressed by the symbol = ; and the meaning so far coincides 
with the Algebraic meaning, that the Logical equation is little 
difibrent irom the Algebraic equation. 

Take the Proposition, ‘ The stars are the suns and the 
planets.’ Let stars be represented by 0, suns, by y, and 
planets, by z ; then, 
x = y-J-» 

Whence we can deduce, 

X — y — z C^he stars,* except the suns, are planets), 

or, X — z —y (The stars, except the planets, are suns). 

Thus* in the Logical equation, we may apply the matho- 

13 
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matioal aaioms ^equals added to equals give equal sums;’ 

‘ equals taken from equals give equal differences.’ 

If two classes of things, x and be identical, that is, if 
all members of the one are members of the other, then Buoib 
members of the one class as possess a given property, s, will 
be identical with the members of the other that possess the ' 
same property. Hence, if we have the equation 

a isry: 

then, whatever class or property s may represent, we have also 

» fltJ = » y. 

In point of* form, this coincides with the algebraic law — if 
both members of an eqaation be multiplied by the same 
quantity, the prodnots are equal. 

The analogy, however, does not extend to division. For, 
supposing the members of a class a;, possessing the property 
sSf are identical with the members of a class y, possessing the 
same property, it does not follow that the members of the class 
X universally are identical with the members of the class y. 
Hence, it cannot be inferred from tbe equation 

z X = z 

that the equation 

x = y 

is also true. Thus, the process of division, as applied to 
^quatfons in Algebra, has no formal equivalent in Logic. 
Multiplication sufliciently represents the combination or com- 
position of conceptions, but division does not appear to repre- 
sent their decomposition or abstraction. Tbe want of analogy 
on this point, however, is not total. Even in Algebra, the 
rule of division does not hold throughout ; for example, it does 
not apply when the divisor is s =: 0. Through this one 
loophole, the author is able to restore the con^^'istency of tbe 
algebraical and the logical processes. 

Reverting to the eqaation 

a* = as 

bu remarks that only two values of x will comply with it; 
namely, 0 and 1. For 0* = 0, and 1* = 1 ; and of no other 
numbers is the relation true. Hence, in an Algebra, whose 
symbols a, y, s, &c., never knew any values but 0 and 1, the 
laws of operation would coincide with the lawB of operation in 
Logic. The two sciences are divided by no other difference 
than the manner of interpretation* 

In chapter HI., Boole professes to derive the laws of the 
symbols of Logic, above assumed, fixim the laws of the opera- 
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tiou of the mind. He proceeds thus : — In every discourse 
there is a limit to the subjects considered ; in other words^ 
a wnwem. [He is here at one with De Morgan], Thus the 
term ' men ’ is nsed with reference to a certain implied exten- 
sion, on the part of the speaker ; it may be all men whatsoever ; 
or it may be a more limited nniverse, as civilised men, men in 
» the vigour of lite, and so on. The term ^ men * raises in j^he 
miAd of*the hearer the beings so intended to be comprised. 
Jjet ns next consider the employment of an adjective in addition. 
Suppose men ’ to be spoken of in the widest sense, the uni- 
verse ‘ all men ; ' then the application of the adjective ‘ good * 
prescribes the operation of selecting from the universe all 
objects possessing the further quality * good ; ’ such selection 
corresponds to the combination — good men. Thus, the office of 
an adjective is not to add the quality, * good ' for instance, to 
all the universe, men, but to select, from the universe, individuals 
according to the idea prescribed in the word. The intellectual 
faculties employed in these successive operations may be sup- 
posed to be those denominated Conception or Imagination, and 
Attention ; or perhaps the entire act may be summed up in 
one function of Conception. Each step in the process may be 
characterized as a definite act of coihception. 

Now, 'die syTnl>oJ above adopted exactly corresponds to 
this operation. The symbol x directs attention upon a certain 
universe, men for example ; the symbol y, good or white, di- 
rects us to search that universe for individuals owning the pro- 
perty named ; and the combination y x, or « y, expresses the 
selection — good men or white men. This* symbol will not fall 
under the relations expressed by a sum ; its meaning is a group 
qualified by the conjoined conceptions x and y, not an aggregate 
made up by fading the universe x to the universe y. In this 
way does Boole consider that he has established his positions: (1) 
that*the opeAtions of the mind are subject to general laws, and 
(2) that these laws are mathematical in their form ; whence 
the laws of the symbols of Logic are deducible from the opera- 
tions of the mind in reasoning. 

He then proceeds to determine the logical value and signifi- 
cance the sym^ls 0 and 1, to which quantities Altfebra has 
to be cut down, in order to become Formal Logia The sym- 
bol .0 corresponds to Nothing; the symbol 1 corresponds to 
the universe of discourse. Nothing and Universe are the two 
limits of exteDeion*L.Done and all. Whatever the class y may 
be, the individuals common to it and to the class 0, or Nothing, 
are Nothing or none. That is, 

0 X y = 0, or 0 y = 0 
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Asain, tbe s^^mbo) 1, satisfies the law of equatiou, 

1 X y = ?A or 1 y = y 

whatever y may represent. The class represented by 1, there* 
fore must be * the Universe/ the only class containing all the 
individuals that exist in any class. 

Now as to contraries. If « represent any class of objects, 
l-rac will represent the, contrary, or supplementary class, what 
remains when x is withdrawn from tbe Universe of discourse 
1. If a; be ‘ men ^ in the universe * animals/ 1 — * is the not* 
men, the remaining members, or the brutes. This coincides 
with De Morglin’s symbolism, U — « for the contrary of a?. 

The author next offers from his fundamental logical equa- 
tion, = ar, or ® — a;* = 0, a formal proof of the Law of Con- 
tradiction, thus ; — The equation admits of the form 

iC ^ 1 — = 0 

which, being interpreted according to the meaning of the 
symbols, is that a class determined at once by x, and by its 
contrary 1 — a, is the same as U or Nothing ; that is, does not 
exist. 

Advancing farther into the consideration of Propositions 
(chap. IV,), the author divides these into ‘primary’ or 
simple, and * secondary ’ or complex ; the one iblating to 
things, the other to propositions. Under the last named class 
are included hypotheticals, &c. He begins by propounding a 
general method for expressing any ‘ term ’ that may enter 
into a primary proposition. The method is merely the appli- 
cation of his symbols as already explained. Thus, let x repre- 
sent opaque substances, y polished substances, % stones ; then 
zy z — opaque polished jtones. 

Now as 1 — z represents substances that are the contrary of 
stones, or are not stones, 

X ^ (1 — 2 ) = opaque polished substances that are not stones ; 
So 

* (1 — y) (1 — *) = opaque substances, not polished, and 
not stones. 

Again, for the case of collections of things, — or objects con- 
joined by ‘ and,* ‘ or,’ — the sign of addition must be added, as 
above explained. The sign ‘ or ’ gives a disjunctive form ; all 
x*s are either y’s or z’s ; and this has two meanings not dis- 
criminated by the use of ‘ or,’ but differently rendered in the 
formula. It is a question whether x may, or may not be both 
y and a. ‘ He is either a rogue or fool ; ’ he may or may not 
be both, so far as this expression goes, although the more 
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asaal rendering would be ‘ not both.’ The two ways of sym- 
bolic expression are the following. (1) Things that are either 
9-’s or ^’s, are things that if a^’s are not y’s, and if y’s are not 
t;’s : that is 

a»(l — 2 /) + y(l— a>). 

• (2) Things that are either or if not x\ then 

' . » + y (1— »)• • 

This Moiits the supposition of being both x and a suppo- 
«ition more explicitly given in the enlarged equivalent form. 

+ » (1 — 3/) + y 

where we have all three alternatives : x y expressing the concur, 
renee of both x and If he is not a rogue he is a fool, x 
fool, y rogue, a (1 — y) ; if he is not a tool he is a rogue, 
y (1 — ») ; be is a fool and a rogue together, x y. 

To take a more complex example, exhibiting the full power 
of the method ; let 

X = hard, y = elastic, z = metals ; 
and we shall have the following results : 

non-elastic metals — z {\ — y). 

Elastic substances, together with non-elastic metals, y z 
(1 — yh 

Hard substances except metals, x — z. 

Metallic substances, except those neither hard nor elastic, 

a:— jr(l_aj)(l— y) orx-| 1 — (1 ~ ar) (1 — y) 

To take a still more complicated example : ^ Hard substances, 
except such (hard substances) as are metallic and non-elastic, 
and such (hard substances) as are elastfc and non-metallic/ 
Hard substances being represented by x ; substances hard, 
iiK^tallic, and non-elastic, are x z (1 — y)\ substances hard, 
elastic, and npn-metallic, are x y (1 -- 2 ), and the whole expres- 
sion is ^ 

I a:«(l — y)+aiy (1 — | or» — se x(l— y)— « y (1— «). 

S\ich is the expression of Terms. To form Propositions, 
the sign = is used for the copula of identity. Thus, to ex- 
j)rcbS identity between ‘ Fixed Stars’ and ‘ Suns,* or to express 
that * All fixed stars are suns,’ and * All suns are fixed stars,' 
[Hamiltoti*8 universal with universal predicate], 

• ^ xz=zy. 

This is the form* ^.pplicabie to the verbal proposition or de- 
finition ; and the author exemplifies it by such. For example, 
Senior’s definition of wealth, as consisting in things trans- 
ferable, limited in supply, and either productive of pleasure 
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or preventive of pain, is symbolized thus. Let w = wealth ; 
t ss things transferable ; s limited in supply ; p ss pro- 
ductive of pleasure ; *r a preventive of pain. Now it is to be 
remarked that the conjunction ^ and’ is not necessary and* 
might be misleading ; ' and’ conjoining two adjectives " great 
and good men,’ is very different from ‘ and ’ coupling tw.o 
groups * great men and good men the first is a; ^ 2 , t^he ^ 
second 0 s + y s. We farther remark that the disjunctive 
* or’ in ‘ productive of pleasure or preventive of pain,’ meana*^ 
things that ‘ if not productive of pleasure are preventive of 
pain and that, ^ if not preventive of pain are productive of 
pleasure and does not suppose any class of things to be both 
at once. With these explanations, the definition is embodied 
in the formula, 

w = I p (1 — r) + r (1 — p) I 

Passing now to Heal Propositions, as — ‘ men are mortal,’ we 
need a mode of rendering particular terms ; ‘All men are 
soine mortal beings.' Let v reprohont an indefinite clnss, some 
of whose members are mortal bt^ings; and let x stand for 
the entire class ‘mortal beings;’ then v x will represent ‘ some 
mortal beings.’ IJeiieo if ^ stand for men, the equation bouglil 
is— ‘ 

If ^ vx 

The qualifying symbol v is thus the mark of particularity in 
every case. In the proposition, * the planets are either primary 
or secondary ’ (some ])riraary bodies or else some secondary 
bodies), 

Let X represent planets (the subject) ; 
y =3 primary bodies ; 
z =a secondary bodies ; r*’ 

then, assuming that the planets cannot be both ^nrimary and 
secondary, the equation ot the proposition is 

® = » { y (I — a) -f * (1 — j^). j. 

A more simple form, stating the same proposition, is 

For, the meaning obviously is, that tbo planets fall exhaust- 
ively under the two heads, primary and secondary ; that is, are 
made up of some primary and some secondary bodies. 

Such is the symhnlism applicable to affirmative real proposi- 
tions, whore the predicate, as a rule, must be supposed to 
surpass the subject. The author next shows how to express 
ne^tive propositions. 
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Suppose the oasot * No men are perfect beings,* a universal 
negative. Here, we make an assertion to the effect that ^ aU 
men * are * not perfect beings.’ The mesming may then be 
ei&pressed thus : — AU men (subject) wre (copula) not any part 
. of perfect (predicate). Let y represent ‘ men,* and z * perfect 
^ings.* ‘ Not perfect beings ’ are represented by the negative 
fqm 1 — X ; and * some not perfect beings,’ by this form, quali- 
by tHe sign of particularify, e. Hence, the equation is 

Thus, to express the form No ars are ySy we have to convert it 
into * All x$ are not (any part of) ys»' * 

A particular negative proposition, * some men are not wise,’ 
is resolvable into * some men ’ (subject) ‘ are * (copula) ^ not 
wise ’ (predicate). Patting, then, y for ‘ men,’ x for ‘ wise,’ 
and f) for an indefinite containing some individuals of the class 
qualified by it, we have for * some men,' v for * not any 
part of the wise,’ v (1 — (b), or the equation 

V y = V {1 — x). 

So much for the symbolical expression of primary or simple 
propositions. It is next to be seen how these forms are turned 
to account in furnishing immediate inferences, or in exhaust- 
ing all the equivalent propositional forms of each ; in which 
operation * the author principally expends the force of his 
method. 

With this view, permission must be given to work the several 
equations after the algebraical model, with the restrictions 
already stated. The reader must be satisfied from the ex- 
planations afforded that the signs used have the same force in 
Logic as in Algebra. The conditions of valid reasoning ore 
then those three : — First, that a fixed interpretation be as- 
signed to the^symbols ; secondly, that ihe formal processes of 
solution or ^monstration be conducted in obedience to the 
laws^aid down as to the meanings of the signs of operation ; 
thirdly, that the final result be interpreted in the same way as 
the original data. Having once clothed the logical meaning 
in the algebraic dress, the author claims to proceed exactly as 
if he had to deal with an algebraic equation wherein the symbols 
have only the two meanings 0 and 1. 

The exhaustive renderings of each proposition are to be 
gained by a process of ‘ development,’ which is explained at 
lengfth, and is striotiy after the manner of Algebra, with the 
conditions of value specified. The skeleton of the form of 
development is furnished from these considerations : — pappose 
we are considering a class of things with reference to the point 
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whether its members possess or do not possess a property x ; 
as animals, with reference to humanity. Suppose next that 
the members possessing the property a?, possess also a property 
u ; and that the members not possessing the property x are 
subject to a condition v. On these suppositions the class in its ^ 
totality is represented by 
n « ® -4- » (1 — 3!). 

Any function of f («), wherein a; is a logical symbol, 
susceptible only of the values 0 and 1, is said to be developed, 
when it is reduced to the form a x + 6(1 — a and b being 
so determined as to make the result equivalent to the function 
whence it is derived. The following out of this development 
is purely algebraical, and- occupies a good many pages of the 
work. To a student versed in ordinary Algebraical equations, 
the whole is sufficiently intelligible. We shall here indicate 
merely the results and applications The following is given 
as an example. It is a definition with two defining marks. 

^ Clean beasts are sneh as both divide the hoof and chew the 
cad.* 

Let 07 = clean beasts, 

y = beasts dividing the hoof, 
z = beasts chewing the cud. 

The definition will then be represented by the equation 
x = yz, 

which may be reduced to the form 

X — ^ fif = 0, 

Here a function of a;, and a, namely x — y z has to be 
developed according to the methods laid down. As a speci- 
men, we may transcribe the development ; 

0xyz‘^xy{l — a) + a:(l — y)z + x (1 — y) (1 — ») — (1 — x) yz + 
0(1 — x)y (1 — x) +0(1 — x) (1 — y)x + 0(l — a?)(l — y)(l — »). 

Now all those terms that are multiplied by 0 necessarily 
vanish and the remaining terms are 

®y{l— *)=0,a»(l— J/)=0,®(1— y)(l— *)=0,(1— ®)?/z!=0. 

Which equations all express the denial, or nothingness, of 
the combinations given in the left side of each. Thus x y 
(1 — x) =: 0 means that there cannot be beasts that are clean 
(x) and that divide the hoof (y), and that do not chew the 
cud (1 — z). So the last of the four, (1 — ») y « =r 0, indi- 
cates that there are no beasts unclean (1 — x) and yet divid- 
ing the hoof (y), end chewing the cud (z ), . 

These equivalent forms are somewhat obvious in themselves 
without the aid of analysis ; but the author evolves more 
complicated equivalents, such as these : — * Unclean beasts are 
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all thaji dinde the hoof without chewing the cud, all that chew 
the cud without dividing the hoof, aud all that neither divide 
the hoof nor chew the cud.’ The reader may be curious to 
see the corresponding equation : — 

1 — a = p (1 — «) +« (1 — y) -}.( 1 _y) (1 — «). 

•It is obvious, from this instance, that, out of a detiuition 
M^taining three or four defining marks (Senior’s definition of 
wealth, lor example), a great many equivalent forms are deriv- 
able. Whether there be any important form that the unassisted 
mind might not evolve, is not quite apparent. It is possible, 
however, that cases might arise where the symbolical method 
would yield equivalents too recondite for an intelleot with 
only the ordinarj’^ logical training. 

The author extends his analysis so as to comprise a more 
difficult order of examples, typified thus. Suppose the analysis 
of a particular class of substances has conducted us to the 
following general conclusions, namely : — 

First. Wherever the properties A fuid B are combined, 
either the property C or the property D is present also ; but 
they are not present jointly. 

Secondly. Wherever B and C are combined, A and D are 
either both present or both absent. 

Thirdly. Wherever A and B are both absent, C and D are 
both absent also ; and vice versa^ where C and D are both 
absent, A and B are both absent also. 

Let it then be required fi"om these conditions to determine 
what may be concluded in any particular instance from the 
presence of the property A, with respect* to the pi*esence or 
absence of the properties B and C, paying no regard to the 
property D, The working of the corresponding equations 
leads to this tynswer : — Wherever A is present, there either C 
is present and B absent, or C is absent. And, inversely, 
wherever 0 is present and A is absont^ there B is present. 

Several other carious combinations might be quoted, still 
growing out of the equivalence of simple propositions. We 
are next led to the consideration of Secondary Propositions 
(hypotlieticals, &c.), which the author symbolizes by introduc- 
ing the idea of l^ine a» their peculiarity. A simple, unqualified 
proposition (affirmative) bolds through all time ; a negative, 
through no time ; a qualified proposition holds only through 
a certain limited time. The symbol 1 may represent an 
unqualified truth, as being true through the whole universe of 
time ; 0 will stand for an unqualified negation, something true 
for no time. Let X represent a certain proposition, and let x 
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represent the time of its being tme. So, if Y represent 
another proposition, y may be taken for the time of its being 
true. Taking both propositions together, will denote the 
aggregate of the times when both X and Y are respectively 
true, those times being separated from each other. Again, 
z — — y may denote a remainder of time left when the time y is 
taken from the time a?, it being snpposed that x inclndes, 

So, se =r y will indicate that X and Y are tme for identical 
times. Farther, x y indicates the portion of time when X and 
Y are both true. 

Now, as X denotes the time of X’s being true, 1 — x will 
denote the time that X is false. So a? (1 — y) will denote the 
time when X is true and* Y is false : and so on. The same 
system is to be applied to any number of symbols. 

To express the proposition ‘ X is true ' (there being no limit 
or qualification), we have 

® = 1 . 

To express the proposition * X is false — / 

a? = 0. 

To express — ‘ Either the proposition X is true or the propo- 
sition Y is true (not both).* First, ‘ When X is true Y is 
false,’ is signified by a? (1 — y); ‘ when T is true X is false,’ 
is signified by y (1 — a?) : the equation then is 

® (1^ — 2/) + y (1 — ^) = 1- 

Next to express the conditional Proposition, ‘ If the proposi- 
tion Y is true, the proposition X is true.’ This implies that 
whenever T is true, X is true ; or that the time of the truth of 
X covers the whole 'time of the truth of Y, and possibly more. 
Hence X is at least equal to, if not larger than Y. Conse- 
quently some form must be given, implying that Y is contained 
in X : a form analogous to that required for a universal affir- 
mative proposition. Let v represent an indefinite povtipii of 
time, such as to express the unknown part of a whole, ‘ some, 
it may he — all,’ and the equation required is 

y = f ». 

It is unnecessary to exemplify the symbolism for the more 
complicated cases. The author is so far candied awav by the 
success of his expedient for expressing compound or secondary 
propositions by a reference to time, that he speculates on an 
analogous mode of expressing the primaiy propositions by a 
reference to space : and thinks that he thus lends some coun- 
tenance to the doctrine that Space and Time are ‘ forms of the 
human .understanding.’ 

A chapter is devoted to the treatment of the secondary pro- ^ 
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poBitioos,.by way of exhausting their whole implication^ in tho 
manner previously shewn for the primary propositions ; the 
sffect bein^, however, merely to deduce the nfoal consequences 
of diqunctive and of conditional assumptions. It is to be 
remarked that the process is still one of irnmediaie inferencoy 
oonfirming the view that in hypothetical syllogisms so-called, 
thUQ^is no real or mediate inference. # 


ha order to exhibit the yalue of the symbolical evolutk n of 
squivalent forms, Boole selects for analysis two specimeus of 
metaphysi argumentation, sufficiently perplexing to test the 

S owers of a logical method. They are (1) a portion of Samuel 
larke’s ‘ Demonstration of the Being and Attributes of 
and (2) Spinoza’s argument to prove the identity of Goa and 
the Unive "se. He confessed that one main difficulty in dealing 
with those arguments is to extricate the real premises of the 
authors ; le might have added the farther difficulty of ass gu- 
ing definite and con; istenfc meanings to the very abstract to ms 
in^e use of b}’^ them — necessity, existence, eternity, cause, &c. 
But the p 'ernises once obtained, it is possible to embody them 
in symbols, and then to extract all their equivalents by solving 
the corresponding equations. The method may be coiiimenc'ed 
as an interesting effort, varying and corroborating the method 
followed by a logical and acute mind working upon the ipM 
corpora of the premises, without symbolism. 


We have now reviewed the larger half of Boole’s work, fmd 
as yet have seen no mention of the syllogism.' A short chapter 
is all that is bestowed upon mediate inference ; which, he w- 
ever, is a mere carrying out of the algebraic method, with i h/* 
modifications deftnanded by the nature of the case. 

He by^ accepting De Morgan’s additions to the foui 

types of propositions in the common Logic. He lays out lii»* 
eight forms, wntb his equations for them : expressing the four 
new forms by supplying a contrary subject to each of okl 


forms. 

The parallelism is shown thus 


A — 

All Ys are Xs 


y znv X 

0) 

<A) 

* All not-Ts are Xs 

1 

— y V X 

( 2 ) 

E 

No Ys are Xs 


y = » (l — *) 

( 3 ) 

(B) ■ 

No not-Ys ar^Xs 

1 

— y = « (1 — x) 

(4) 

= ' 

1 All Xs are ^s 


X = 1 . V y > 


I 

Some Ys are Xs 


j 

V y V X 

• ( 5 ) 

(I; 

. Some not-Ys are Xs 


»(i —y)=vx 

(6> 
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= *1^ Some Xs are not Ys v ./■ = t? (1 — j 

O Some Yft are not Xs v y = v (1 — a) (7) 

(0) Some not-Ys are not-Xs w (I — y) =z v (1 — x) (8) 

The second form of E coincides with A by mere transpositaQ^ 
of letters. The second form of I is 0, in like manner. The 
second lorm of O (0) is the only new form — Some not-^/jre 
not-Xs, some things are neither Ys nor Xs. This is one of 
De Morgan’s two disjunctives ; his other disjunctive-* -no 
not-X is not Y, every thing is either X or Y — does not appear 
in the above' list. 

The laws of Conversion follow from the symbolical forms. 
The proposition ‘ All Ys are Xs ’ being represented by 
y = V a?, we have only to read v x — y^ Some Xs are Ys. To 
-convert the same proposition by negation (obversion and con- 
version), we deduce, by eliminating 

y (1 — ic) = 0 

which gives by solution with reference to 1 — 

1 — a! = 2 (1 _ 


■whose interpretation is ‘ All not-Xs are not-Ys. [This opera- 
tion containti methods and symbols not explained in the fore- 
going abstract]. 

So far as Conversion goes, the author merely continues bis 
former methods of reducing and interpreting equations ; as we 
might expect from considering that conversion is merely one 
variety of Immediate or Equivalent Inference. The STLL00][SM 
demands a step ih advance. The two premises must be em- 
bodied in two equations, with a common middle term, and that 
term must be made to disappear in a third formed out of these 
two. Thus, 

All Xs are Ys a; = y* » . 

All Ys are Zs y = J?. 

Whence, by substituting for y, in the first equation, its 
value in the second, we have 

All Xs are Zs x v v z. 

The form v v'z shows that a; is a part of a part of 2. So with 
all other cases ; it is requisite merely to eliminate the middle 
term y. The method might be easily carried through the 
whole of the ordinary syllogisms ; as well as applied to the uu- 
figured and fallacious forms. But the author p^’oceeds to 
deduce the general rules of the syllogism by an equation com- 
prehending all the forms of valid reasoning. He gives as the 
results of the analysis these rules : * when one middle term, ^ 
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least is universal* equate the extremes.* * In case of unlike 
middle terms (one positive and the other negative), with one 
universal extreme* change the quantity and quality of that 
extreme* sftid equate the I'esult to the other extreme; : and with 
two universal middle teiins* change the quantity and the 
q^uality of either extreme* and equate the result to the other 
extreme unchanged.* 

SbPlJpose the case — 

' . All Ts are Xa 

All Zs are Ys, 

This belongs to the first rule. ‘ All Ys * is the universal 
middle term ; the extremes being equated give as the conclu- 
sion* 

All Zs are Xs. 

Suppose next — 

All Xs are Ys 
No Zs are Ys. 

The proper expression of these premises is— 

All Xs are Ys 
All Zs are not-Ys. 

They belong to the case of unlike middle terms* and have 
one universal extreme. Whence, by application of the rule, 
we change the quality and the quantity of that extreme, and 
equate it with the other extreme — 

All Xs are not Zs, or No Xs are Zs, 

Commencing from the other universal extreme, we obtain 
the equivalent result — 

No Zs are Xs. 

A third case — 

All Ys are Xs 

All not-Ys are Zs, 

Here the terms are of unlike quality. There are two uni- 
versal tniadle tftrms, and, by the rule, we change the quantity 
and the quality of either extreme (Some Xs into All not-Xs), 
and equate with the other extreme (Some Zs). 

All not-Xs are Zs. 

The two last examples are selected by the author as present- 
ing syllogisms that would not be regarded as valid in the 
Scholastic Logic, which virtually requii es that the subject of a 
propop.ition should be positive. [As often remarked already, 
the want of a thorough-going recognition of contraries is the 
defect of the Aristotelian schetoej. The cases are, however, 
perfectly legitimate in themselves, and the rnles for deterroin- 
ing them are undoubtedly the most general canons of syllogisiic 



206 


BOOLE’S ADPITIOKS TO TBE SYLLOGISM. 


infprence. The analysis employed, tlic author contends, is not 
properly of the syllogism, bnt of a much more general mode 
■of combining propositions to yield results ; and he gives an 
imaginary case to illustrate this wider import. 

Without pursuing the syllogism farther, Boole now 
cusses the vexed question as to the fundamental type of <}e- 
Auctive reasoning, and takes issue with Whately and^^tb 
Mill, who agree in this that all valid ratiocination is ultimately 
the inferring of propositions from others of a more general 
kind ; the syllogism being a fall and adequate formal repre- 
seutation of the process, Now, as the Syllogism is a species 
of eliminahon, the question resolves itself into these two deter- 
minations, namely, first, whether all elimination is reducible 
to Syllogism ; and, secondly, whether deductive reasoning 
consists only of eliiniiiation. 

To the first question, he replies, that it is always theoreti- 
eally possible so to resolve and to combine propositions that 
(hraination may subsequently be ellected by the syllogistic 
canons, but that the process of reductum would, in many cases, 
be constrained and unnatural, and would involve operations 
that are not syllogistic 

To the second question, he replies that reasoning cannot, ex- 
ct^)i by arbitrary restiiction, be confined to elimination It 
cannot bo less than the aggregate of the methods founded on 
the Laws of Thought, and the process of elimination, impoi*t- 
ant as it is, is only one process among others. 

lie farther remarks that, of all the Laws of Thought, the 
one of fundamental imjiurtance in Logic, is the Law of Con- 
tradiction, to which Leibnitz also assigned the same position. 

All persons that have attained a just notion of the Bela- 
tivity of Knowledge, would agree with Boole in the prime im- 
portance thus given to Contrariety or ContraGiCt^' ; but this 
merely goes the length of Equivalence or Immediate Inference. 
It prpparcs the way for Syllogism, and is the main key to the 
useiu) enlargements of the syllogism ; but it does not touch 
what is essential to deduction. The axiom, or * law of thought,’ 
at the foundation of mediate inference must be something else, 
and if it is not the axiom assigned in the previous chapter of 
this work, it is an axiom yet to be sought Passing from Boole’s 
somewhat vagne generalities to bis actual method, wliioh con- 
sists in combiiiijg two equations standing for the premises of 
the syllogism, into a third standing for the oonolusion ; and 
adve^tdng to the maxim that justifies the process of redaction. 
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we seem to see that it i^tbe same maxim as enters into a pro* 
blem of equations with two or more unknown quantities ; as 
for example, given « + y — a, « — y 6, to find x and y. 
Grant that the conditions of a logical syllogism are fairly ex- 
pressed by Boole's symbols, and that the algebraic reduction is 
suitable and relevant to the case, then the logical axiom is the 
algebraic axiom that permits the sabstitatiiig for y in one 
Vpiation^ of its eqnivalent in the other ; as when we obtain from 
X — y =s y = x — 6, and insert this value of y in the eqna- 
fioii X -f y = a. The axiom of direct application to the 
case would be that, for any quantity, its equivalent may be 
substituted in an equation ; in other words, the substitution, 
for any quantity, of its equivalent, does not change the value 
of the equation. This is a various reading of the axiom of 
mediate equality — things equal to the same thing are equal to 
one another ; an axiom to which Mr. Mill compares, in point 
of form, the axiom of the syllogism. If one thing is equal to 
a second, and the second equal to a third, the first is also equal 
to the third. Tn a combination containing A and B, we may 
introduce in room of B its equivalent 0. 

A large portion of the work is devoted to Prohahilitieb, in 
handling which, the author continues the symbolism employed 
m the previous portion of the work. It is generally admitted 
that he has ma^e important additions to the theory of this 
subject, the common ground of Mathematics and of Logic. 


CHAPTER HI. 

JPtrvcTiONS AND VALUE OF THE SYLLOGISM 

1. It is the peculiarity of the Syllogism, that the conclu- 
sion does not advance beyond the premises. This circum- 
stance has been viewed in two lights. 

On. the one hand, it is regarded as the clsamcteristic 
excellence of the Syllogism. 

On the other hand, it is represented as constituting a 
petitio prindpii. . ' 

In the syllogism ‘ meu are mortal, kings are men, kings are 
morial.' the conolusicm seems already affirmed in the premises. 
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Hv virtue of the universal major, coupled with the interpreting 
minor, there is distinctly involved in the* premises the fatet that 
‘ kings are mortal.’ ^ 

(1) To this circumstance has been attributed the peculiar 
excellence, dignity, and certainty of syllogistic inference. 
When the two premises are supplied, the conclusion cannot be 
refused without self-contradiction. There is nothing precarious 
in the leap from the premises to the conclusion. 

The same circumstance has been represented in a more dis- 
advantageous light. The allegation is made that mere repeti- 
tion is not inference : that to reproduce in a new form what is 
already given may be highly convenient (as in the various 
kinds of Immediate Inference), but is no march, no progress 
from the known to the unknown, 

(2) There remains a far more serious charge, and one that 
takes ns direct to the root of Formal Reasoning. Supposing 
there were any doubt as to the conclusion that kings are mortal, 
by what right do we proclaim, in the major, that all mm are 
mortal, kings included ? 

It would be requisite, seemingly, to establish the conclusion 
before we can establish the major. In order to say, ‘ All men 
are mortal/ we must have found, in some other way, that all 
kings, and all peoples are mortal. So that the conclusion first 
contributes its quota to the major premise, and then takes it 
back again. 

This is the deadlock of the syllogism, the circumstance that 
has brought down upon it the charge of ‘ reasoning in a circle ’ 
(petifio prindpii), Tn point of fact, we can hardly produce, a 
more glaring case of that fallacy. 

The extrication from the puzzle is due to Mr. John Stuart 
Mill, and the consequence has been a total revolution in Logic. 

2, The major premise of a syllogism (in^ the ^re^ulai* 
figure) may, so far as the evidence is concerned, u’e^divided 
into two parts ; the one part containing the instances 
observed, and the other part containing the instances not 
observed, but inferred. 

The major premise, * All men are mortal,* consists of two 
very diflEerent statements. The first is, that a certain number 
of men have actually died. The evidence for these is actual 
observation, the highest of all evidence. The second statement 
is, that the men now living, and the men yet to be horn, will 
die ; for which there is not the evidence of observation. 

In the same manner may we analyze any other general 
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affirmation or negation. The proposition ' imnsparent bodies 
bend light ' is made up of the bodies that have been actually 
experimented on, and of bodies that have not been experi- 
mented on ; in the one case, the predicate is affirmed on the 
. evidence of fact ; in the other case, the predicate is affirmed by 
vintne of the inductive leap from the known to the unknown. 
S*TJms, the ordinary form of the general proposition confoudds 
together the observed with the unobserved; the indiscriminate 
fasion of the two is what has perplexed the theory of the 
syllogism. ^ 

3. In affirming a general proposition, real Inference is 
exhausted. 

When we have said ‘All men are mortal,’ we have made 
the greatest possible stretch of inference. We have affirmed 
mortality of all men, of every class, in every age, past and 
future. We have incurred the utmost peril of the inductive 
hazard. Whatever justification needs to be oflered for the 
inference in hand, must be advanced as a security for the 
major premise. 

4. The. type of reasoning tliat best discloses the real 
process is reasoning from Particulars to Particvilars. 

The basis of fact in every argument may be stated to be 
the particulars actually known from experience ; as the mor- 
tality of the men that have died. The infej’unco Is usually to 
some other particulars unobserved, as ‘ the present inhabitants 
of London will die.’ The real evidence for the mortality of 
the men now living is the death of their predecessors. A, B, 
jxnd C, have died ; D, now living, will die. 

The practice of reasoning at once from certain particulars 
experieacea,"to some other particular as yet unexperienced, 
(there being a similarity in the cases) is not only the usual, 
but the most obvious and ready method. We feel that the 
real force of every reasoning lies not. in the general statement, 
but in the actual facts ; and we are as much moved by the 
facta in*tbeir particularity, as when they are given in a gene- 
rality. That boiling water will scald the hand, is sufficiently 
proved by its having done so in innumerable past instances ^ 
the deterring force lies in theae actual inptancos. We are in- 
fluenced by individual precedents, as strongly as by rules. 

This is seen extensively in all professions. The experience 
of a professional man consists of the cases he has actually ob- 

14 
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served ; these he remembers as particularSi and when a new 
example is presented, he at once assimilates that with the pre* 
vions particulars, and infers accordingly. When pr. Mead 
ivas called in to the last illness of Queen Mary, he pronounced 
the disease to be small pox ; his knowledge of that ailment, 
•was the remembrance of a series of patients previously wi^^ 
messed by him ; the queen’s symptoms resembled those, an<l jhd 
yJrew the inference, 

5. Wherever we may infer from a certain number of 
particulars given, to one other particular, we may infer to 
a whole class, or make the inference general. 

If we can infer, from the men that have died, that the pre- 
sent Pope will die, it is by virtue of a sufficient amount of re- 
semblance between them and him ; and we must be prepared 
to make the same inference in all other cases where the re- 
semblance holds. We may, therefore, say once for all, whoever 
resembles past generations of human beings, in the points 
wherein the pope resembles them, will die. The justification 
of one is the justification of the whole. The inference to an 
individual case must not be arbitrary ; it must be grounded on 
a resemblance, and be applicable wherever the resemblance is 
found. 

in a general proposition, therefore, we state the jpomts of 
resemhlance that entitle us to infer from past particulars to a 
new particular ; and in stating these points we render the in- 
ference at once general, and formally exhaustive. We mingle 
up in one statement the observed known, and the inferred 
unknown, the evidence and the conclusions. The use of 
general language enables us thus to rise beyond particular 
inferences. 

6. Deductive Inference may be described y^prbeess of 
Interpretation. 

Although the major premise covers the conclusion, it does 
not point to it by name, but only by character. The premise 
* men are mortal ’ does not specify kings, nor the living pope ; 
it indicates certain marks by which we are to judge whether 
kiugs and pope's are to be pronounced mortal, namely, the 
marks of * men or humanity.’ Something, therefore^ is want- 
ing in addition to the major premise, in order to the conclu- 
sion, the pope is mortal ; we have to be assured that he is a 
man, that he conforms to the defining marks of human beings. 
'To supply this requisite is the purpose of the minor premise. 
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whicli (declares that the pope possesses the attributes of men, 
or identifies him with the subject of the major premise. The 
necessity for snob an affirmation rescues the syllogism from 
Immediate Inference or tautology. ^ All men are mortal ' in- 
^olndes ^ the pope is mortal,’ on the supposition that the pope is 
a man ; and if this supposition is explicitly given in a distinct 
{‘.rogosition, the pope is then brought within the sweep of tiie 
ma^or premise : and the conclusion is established. 

•After affirming a general proposition (or making a general 
denial) connecting or disconnecting a certain subject with a 
certain predicate — men and mortality— we havtf still to hunt 
out the particular cases of the subject^ the things that possess 
its attributes. This is the real deduction^ and it is a material 
and not a formal process. It is an operation of comparing the 
actual individuals already pointed out by the generalized subject 
— actual and known men— with all future individuals as they 
occur, and of pronouncing agreement of the new with the old. 
The deductive inference that ‘ the pope is mortal,’ presupposes 
.an examination (direct or indirect) of the pope’s personality. 
If this resembles the usual type of humanity, judged from the 
instances actually known to us, we identify him with the 
subject, ‘men,* in our general proposition. The identity being 
considered* satisfactory, wo complete the syllogistic formula, 
and declare him to be mortal. 

The proposition ‘men are mortal/ by its form of universality, 
imposes upon us, and leads us to suppose that we have in our 
grasp the whole human mce. The correcter view is to rcgai-d 
it as an allegation respecting a certain number, with a pt)wer 
of including others as they come on the stage. The proposition 
assigns marks for the future identification of the beings that 
are to be decUyed mortal ; and, as the identification proceeds, 
the miijpr premise is replenished with appropriate cases, and 
so britgs Tv-rtlf the conclusion. 

The interpretation of a law or a command illustrates the 
purely deductive part of the operation of reasoning — the sup- 
plying of the minor. The law is given in general terms ; cer- 
tain characters are assigned as belonging to the subject of the 
proposition. The administrator or judge ascertains whether 
any particnlar case has or baa not the characters specified. If 
it has, a minor proposition is afforded, and a conclusion is 
drawn. 

This case also shows that the syllogism is the mere formal 
completing of an operation, not at all formal, but in the strict 
sense material. The operation consists in comparing one par- 
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ticular fact vvitli other particular facts, through the medium ot 
a gcuerul description. The wording of a law, however gene- 
ral be the terms, niust be such as to suggest definite individual 
(jHbcs. When the law mentions heiitable property, or person- 
alty, it must either state or suggest the particular things in-* 
tended ; and the question of the application to a given Case 
tisins upon the compurison of the case with the cases cited 
ov suggested by the general term or definitioJi. Hence, the 
business of the reasoiier, in actual practice, is concrete com- 
parlsoti^ frc»m which, in the last resoi't, he can never bo ex- 
empted. This is material deduction, which, in its essence, is the 
same ns material induction, being the carrying out of the in- 
ductive operation, or the iu-gathcriug of the details shadowed 
forth, but not actually seen, in the general proposition. 

Jjogal decisions are founded sometimes on statutes, some- 
ijUK'S on precedents or previous decisions. There is no generic 
ditstiiiction between the two modes. A statute has no nicaiiiiig 
<'\eepi the purtic'ular cases specitu^d or suggested ; and a pre- 
cedent iiiiist involve a principle or rule. In both, the judge 
F-ofors back to concrete particulars, which are viewed under a 
ccF'laiii point of likeness or community. 

Aiiotbci' case is the application of general theorems furnished 
by the observations of others, such as the priuciples of science 
established by foregone researches. We may have bad no 
share in arriving at the induction known as the atomic theory ; 
we have not even seen the facts, we receive them embodied 
and regislcfiid in the general statement of the law. We uiust 
understand tlie mcaniisg of that statement; we must realize 
tlie kind of facts intended by it. When a case is started, a 
given compound of two substances, we must say, by concrete 
compai'ison, wliether this compound has the cb«?'acters of the 
compounds expressed as chemical compound.®. . For. txafuple, 
is the atmosphere a chemical compound ? Doesll. agree with 
the general characters of chemical compounds, or with those 
i{lp(cal instances that the general characters can do nothing 
but refer us to. This is a truly material deduction ; it is that 
process of comparing instances that is the essence of the 
generalizing operation, as seen in induction. It exactly 
resembles generalization with a view to definition. 

7. Although the deductive stage of induction is still au 
inference from particulars to particulars, which nothing 
can supersede, there are certain advantages in embodying 
the possible inferences in a formal generality. ^ 
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Mr. Mill remarks that the syllogistic form of inference, from 
generals to particulars, which supposes that each induction 

made general, is ‘ a collateral security for the correctness of 
the generalization itself,’ It is so in two ways. 

• First. It increases the sense of responsibility on the part of 
the* reasouer, by letting him know that his inference to one 
ihdividuai must equally apply to a large host of individuals. 
A common device for checking a rash inference is to point out 
the extent of the consequences involved. The legal decision 
against John Hampden, in the matter of tliirty shillings of 
ship money, was portentous as alErining the king’s power to 
tax the nation without a parliament. 

Secondly, If an induction is unsound, the making it 
general is likely to suggest contradictory instances. Tlii.s is 
merely a moditication of the same consequence. Any peibon 
attempting to justify a particular despotism must be prepared 
to say that, in all similar circumstances, despedisra would be 
desirable. The remark is sometimes made, in the controversy 
’as to the inspiration of the Bible, that even Milton was 
inspired; but, if so, then all great poets — Homer, Virgil, 
Dante, Chaucer, Shakespeare, Dryden, B3'ron, Shelley — must 
also own the gift of ins})iratiou. 

Mr. Grote, in defending the received canon of the Platonic 
writings from the critics that would reject man^’ of the Dia- 
logues, on the ground of their style being unworth}' of Plato, 
points out the numerous Dialogues that would have to be 
sacriGoed to this criterion, if each critic were allowed to reje(rt 
for himself, and all rejections were admitted. 

8. One great use of the syllogistic form is to analyze, 
bring to Jiglft, and present for separate consideration, the 
parts^of a stqp or a chain of reasoning. 

This has been alroadjr exemplified in the aj)pli cations of tlif* 
byllogisni to confused reasonings. It is advantageous to know 
that^he truth of a concbision by inference supposes the truth 
of two separate allegations, both alike nocessaiy to the conclu- 
sion. To prove that A is 0, by a mediate iideroncc (B is (\ 
A is B), two propositions have to be verified ; and the miiul \h 
aided in disentangling a perplexed argumentation, by knowing 
what to look out fur. 

In stating the distinction between the two modes of i t;iLsoninir. 
used both in Law and in Politics— reasoning from Precedent.** or 
Examples, and reasoning from Kules or Principles — Sir * (i (\ 
Lewis adverts to the groat superiority' of tlio Iasi, lln* reasming 
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from Buies. The reason of the comparative obscorit^r* of the 
argument from example or precedent, is that the principle involved 
2s usually suppresseci. ' The reasoning is much more pesrspicuous 
when the general principle is stated first, the partic^ar case is 
placed under it, and the conclusion is then drawn. In order to . 
argue from one case to another, it is necessary to reject from each 
th^e circumstances immaterial to the matter in hand, and ^ 
compare those in which they agree. In complex cases, this prdcfess 
is often extremely difiicult. Much sagacity and knowledge of the 
subject are required, in order to discriminate between material 
and immaterial facts — ^to reject enough, but not more than 
enough. For if immaterial facts are retained, the comparison 
becomes obscure and uncertain; if material facts are rejected, it 
becomes fallacious. This process, which, in the argument from 
precedent, must often be performed mentally, though it may be 
easy and sure to the experienced practician, perplexes the tin). 
Hence, students of the law have great difficulty in collecting legal 
rules from cases, though they are soon able to apply a rule of law, 
laid down in general terms, to a particular case of practice.* 


CHAPTER TV. 

TRAINS OP REASONING AND DEDUCTIVE SCIENCES. 

1. A series of syllogisms may be connected in a chain. 

Logicians have alwa 3 S recognized compound reasonings. 
The Sorites is a connected chain of syllogisms. The conclusion 
of one syllogism may be themajorpremiseto asecond, and so on. 
The Sorties is usually stated in this form : — ' 

A is B, B is 0, 0 is D, &c., therefore Ajbs D. ' ^ 

Tbp regular form of proof (by the First Figure'^f the Syllo- 
gism' is — 

B is C, A is B, therefore A is C. 

C is D, A is C, therefore A is D, Ac. 

It can scarcely ever happen that a proper deduction in this 
simple form can be protracted over two or three syllogisms. 
The application of a universal proposition to a particular case 
seldom needs to descend by three or more distinct steps : 
indeed, in by ii r the greater number of instances, the descent 
is made at once. 

No new logical principle, or modification of principle, is 
involved in these consecutive reasonings. Their lucid stai^- 
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ment {6 a matter of coDsideration for the expositor, bat they 
present no speciality to the logician. Still, they are usually 
discussed in treatises on logic ; and we «may, following the 
exampld of Mr. Mill, take occasion from them to discuss two 
themes — the compatibility of the foi^egoing theory of the syllo- 
gism with such trains, and the nature of the Deductive 
Sciences. , 

'2. A chain of Reasoning is reducible to a series of syllo- 
gisms, the major in each being an induction from par- 
ticulars, or a truth ultimately based on particulars. 

Thus, if we were to prove that intelligent beings, although 
they may be interrogated, are not to be experimented on like 
brute matter, we should have the following chain ; — wherever 
there is intelligence, there is sensibility, in other words, suscepti- 
bility to pleasure and pain ; we are not at libcriy to inflict pain ; 
now, most experiments that could be tried upon sentient crea- 
tures would be painful ; hence, intelligent beings ai'e not fit 
subjects for experimental enquiry. Three syllogisms are con- 
cerned in this chain of reasoning. The majors are — 

(1) Society prohibits the infliction of pain. 

(2) All intelligent beings have sensibility to pain. 

(3) E](periments for ascertaining function in sentient beings 
lead to pain. 

Each of these majors may be resolved, according to the 
method of the previous chapter, into particulars observed and 
particulars inferred, or left to be inferred, by virtue of identity. 
'Phe first major (Society prohibits) is in the form of a coniinand, 
the case where we may be supposed to be ^least concerned with 
the particulars, and most concerned with the general descrip- 
tion servinfj to identify the particulars. Still it must not be 
forgotten thrtt the real force even of a command is embodied 
in instances where it is enforced ; the general siate- 
inent raeanft notlnng, is nothing, except as referring us to 
these ; the application of the rule is an inductive extension 
of these instances. The second major (intelligent beings have 
sensibility) takes in the observed coincidences of intelligence 
and sensibility, together with the future extensions of the.se by 
identSfication with the presence of intelligence — the first term 
of the couple. The third major is likewise an inductive gene- 
ralization, containing the observed particulars where experi- 
menting has ended in pain, together with the resembling 
inferred particulars. 

We may arrange the train of reasoning in syllogisms. Thus, 
— taking a different orfler— 
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First Syllogism. 

Experiments for Stiscertaining function in sentient cyeatnres 
lead to pain. 

The present proposal is an experiment for ascertaining . 
function. 

.The present proposal will lead to pain (Barbara ). .. 

Second Syllogism. 

Society prohibits the infliction of pain. 

The present proposal will lead to pain. 

Society prohibits the proposal to experiment on sentient 
beings (Ce^are^.' 

Third Syllogism. 

S(»ciety prohibits experiments on sentient beings. 

All intelligent beings are sentient beings. 

Society prohibits experiments on intelligent beings. (Cesare). 
The form (Society prohibits, &c.), has the force of a nega- 
tive ; were it not so, the last syllogism would not be valid. 

The language of inference from particulars to particulars 
might be used in each of these syllogisms. Thus in the first : 
Experiments for ascertaining function in sensitive beings liave 
been observed to lead to pain ; the present case is an experi- 
ment for ascertsining function : the present case will lead to 
pain (as the observed cases have done). Similarly for the 
others. 

The Deductive Sciences 

3. The Deductive Sciences are those where the labour 
mainly lies in Hijplying or carrying out ascertained induc- 
tions, that is, in the discovery of minors to g' Vfiii majors. 

From the foregoing theory of the syllogism, it is apparent 
that every deduction supposes a previous induction. The 
Deductive Scietices, therefore, do not dispense with induction. 
Whereas, in the Inductive Sciences, such as Chemistry and 
I’hysiology, the chief labour consists in arriving at inductions ; 
in the Deductive Sciences, as Mathematics, the inductions are 
few and easily gained (being in fact sometimes called intui- 
tions) and the labour consists in carrying them out into their 
various applications, by bringing cases under them. We soon 
arrive at the inductions ^ things eqnal to the same thing are 
equal,’ or ‘the sums of equals are equal : ' ‘ the differences of 
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«qua]s;are equal : * but it was act easy to bring under the sweep 
of these inductions the proposition * a sphere is equal to two- 
thirds of the circumscribed cylinder.’ Ttfls is arriv^ed at only 
after a fong and circuitous process of successive deductions, 
based upon the invention of numerous diagrams. 

Jf we take a comparatively simple case of geometric dediic- 
tiop, the ^ 47th of the First Book of Euclid, ‘ the square des- 
cribed on the liypothenuse of a right-angled triangle is equal to 
the sum of the squares described on the two sides,' we shall find 
that tho proof can be accomplished by two main leaps — two 
syllogisms having axiomatic majors, and a preparatory syllo- 
gism having as its major a previously established derivative 
proposition. Tho rest of the process is not syllogistic. We 
first, by an ingeniously devised construction, establish two 
minors under the proposition — * A parallelogram and a triangle 
being on the same base and between the same parallels, the 
parallelogram is double of the triangle ; ’ and tlion proceed to 
the main steps, the application of the axioms. We first apply 
the axiom — ‘The doubles of equals are equal,’ (a derivative 
from the axiom — ‘The sums of equals are equal,’) to proven 
that the square described on one of the sides is equal to a part 
of the liypothenuse square, and that the stjuare described on 
the other side is equal to the remaining part of the hypothen- 
use square. This being done, it needs but an ea'iy application 
of the axiom — ‘ The sums of equals are equal,* to complete the 
proof. 

The deductive sciences circumvent their problems ; they 
accomplish indirecth what there is no meaTis of accomplishing 
directly. The science of mathematics instead of resting satis- 
fied with announcing its axioms and definitions, and leaving 
people to apply them at once, evolves a vast scheme of deductive 
properties, to any one of which we may repair in an emergency, 
instead of making a connexion at once with the fountain head. 
We measure a height by bringing the case under some theorem 
of Plane Trigonometry tliat chances to be adapted to the 
means at our command/ 

The length and the complicacy of mathematical or other 
reasomngs may be ascribed to these two circumstances. 

(1) There are many steps of mere Immediate Inference, as 
in applying Definitions. Thus, when Euclid shows that two 
figures coincide, he m*akca a formal appeal to the Definition of 
Equality (namely, Coincidence), and, by virtue of tliat declares 
them to be equal. This is seemingly a step in the reasoning ; 
it involves a distinct act of attention on the part of the stu- 
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dent, but it is not a deduction or syllogism. So, there may bO' 
steps involving other transitions to Equivalent Forms, as Ob- 
version, Conversiorf, ' , 

(2) Not only is a great deal of preparatory construction or 
scaffolding often required in order to bring the case under the- • 
sweep of a previous generality, but, when the construction is- 
made, there jut out from every part of it separate inferences, 
and all these have to be made convergent to the purpose in 
hand. Moreover, many propositions start at once with a com- 
plicated hypothesis — ‘ If a point be taken without a circle (1 
and straight lines bo drawn from it to the circumference (2),. 
whereof one passes through the centre (3),’ 4c. ; the proof in 
these cases is a convergent series of steps, each starting from 
a distinct member of the hypothesis. 

The process of Identification to supply a minor is difficult 
according to the complicacy of the subject of the major ; as in 
Diseases, in Law, in Politics, &c. A disease being character- 
ized by three, four, or five distinctive symptoms, must be 
identified on all these symptoms ; a failure in any one leaves 
the disease unidentified. Hence, deduction may be a work of 
labour even in the sciences of Liduction, as Medicine must be 
pronounced to bo. 

So, in Politics, Sir G. C. Lewis remarks that the difficulty 
may lie in bringing the Premises of the syllogism together, 
that is, in finding the major to a given minor, or the minor to 
a given major. ‘ It is the subsumption of the minor under the 
major premise that really constitutes the originality, or inven- 
tion, of the argumelit.’ The following is an example : — 

General Maxlm^ or Major — When a customs duty is so high 
as to produce extensive smuggling, it ought to be reduced. 

Particular case^ or Minor — The existing customs duty, in 
country A, upon tobacco, or brandy, or hardws^ji'e, &Cc, ]eada 
to extensive smuggling. 

Now, the minor is obviously a matter of fact (detennined 
partly by reasonings from facts), and may take much trouble- 
to establish. * 

4. The special aim of Deduction is to ascertain every 
fact implied in facts already known. A Deductive "deter- 
mination is opposed to an Experimental determination.. 

When, by th^-^ application of ascertained inductions, we can 
discover new truths, we save the appeal to direct experiment. 
By the parallelogram of forces, we can find the exact course 
of any moving body urged in different directions by given 
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forces.’ A process of computation is substituted for a process 
of obserratiou ; the consequence is, iu mogt instances, a great 
economy. 

The pushing of truths of induction to all their deductive 
* applications is one great department of scientific reseiirch. 
The aptitude for the operation is almost purely intellectual. 
WShen a^reat laer, such as Gravitation, has been establislled, 
the foUowing out of all its deductive consequences 6upplie.s 
work to several generations of men. The generalization of 
the present day, called the Persistence of Force,, will give pro- 
bably an equal amount of occupation to the more purely de- 
ductive or speculative aptitudes of the scientific mind. The 
Inductive laws that connect Mind with Body, when ascertained 
with precision, will admit of being deductively pushed iu 
Uumerous ways, and will jdeld many facts at present discover- 
able only by sepai’ate observations. The doctrine of the 
Relativity of all Feeling and Thought has not as yet been 
completely followed out to its consequences. 


CHAPTER V. 

DEMONSTRATION.-AXIOAl S.-NEOESS ARY TUUTIL 

1. The kind of evidence named ‘ Denionstration ’ has its 
sources in Induction. 

Demonstrative proof is only another name for Deductive 
proc/, Vhichjiin the last resort, is Induction. The propositions 
of Euclid are said to be demon-strated ; and, as above seen, this 
means that the conclnsions am proved by bringing each case 
nnder the sweep of the fundamental principles of the science. 

To make out Mathematical Demonstration inductive, it is 
requisite to show — (1) that the foundations of the Science 
(the ilxioms) are inductive ; and (2) that the axiom of the 
Syllogism is inductive. The axioms of mathematics supply 
the principles, and the axiom of the syllogism justifies their 
application. 

In the question respecting the ultimate foundations of the 
so-called axioms, these are the chief examples in dispute. It 
is maintained, on one side, that the axioms of Mathematics, 
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the axiom of the Syllogism, together with the axiom of *Gausa- 
tion, —are inductions from particular facts of experience ; and 
on the other side, that they are of intuitive origin, and, in this 
origin, possess a higher certainty than can be given by experi- 
ence. * 

5. The chief argument against the Inductive origin-* of 
these principles is that they are necessary, and no experi- 
ence can give the character of necessity. 

The idea of ‘ necessity/ as attaching to such truths as the 
mathematical axioms, dates from Leibnitz; it was re-stated, 
iu a qualified form, by Kant, and persists in the minds of many 
to the present day. The term, however, is ambiguous. 

Meanings of Necessity. 

3. T. Tn common speech, 'necessity* is a synonym of 
certainty ; and would apply to inductive truths. 

When speaking of any thing that is certain to happen, we use 
among other words, the term ‘ necessary.’ We should call the 
freezing of water, at 82®, a necessity, meaning that we are 
perfectly sure of its happening. We even say that vice is a 
necessary consequence of bad training. 

The necessity in such cases has admittedly nothing to do 
with intuitive perception. Experience is competent, in every 
instance, to give the strong assurance that the word signifies. 
So, we have only experience to rely upon in believing that the 
sun must rise to-morrow. 

There could be nothing incompatible with this usage in 
terming all the inductive laws of nature ‘ necessviy * — the law 
of gravity, the laws of motion, the fundamental la.ws of organi- 
zation, and so on. But metaphysicians are accustomed to call 
these f)rinciples ‘ contingent/ as opposed to necessary ; for al- 
though they are true, as the universe ivS now constituted, tiiey 
might have been otherwise. The law of gravity might have 
been wanting ; the laws of organized beings might have been 
different. But, in no circumstance (it is said) could" ‘two 
straight lines enclose a space ; ' this, therefore, is necessary in 
a more peculiar sense of the word, as will be next stated. ‘ 

* On the subject of Mathematical Evidence, other questions have been 
raised, namely, the place of the Definitions in the Science, and the sup- 
posed hypolhoticul character of definitions. These qu#»8tioD8 will be ad- 
verted to afterwards (IjOOtc op the Sciences, Mathematics). ^ 
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4. IJ- ^Necessity’ more properly nieaus implication; 

* necessary- trutlis * in this sense are the truths demanded 
by Coni^istency. Their denial is a coiitfadictiou in terms. 

These truths haire already been fully exemplihod. (See 
iNTitODUCTiON, and also Equivalent Pkopositional Forms). That 
th^ less cannot contain the greater, is neoossai y ; it follows 
fr6m the* very meaning of less and greater ; it could not be 
contradicted without declaring the greater not to be the 
greater. ‘The same thing cannot be in two places at oUtfo^N 
is necessary ; the meaning of a ‘ place * is some definite spot 
the negative of all other places ; to say that a thing is in a 
particular place is to deny that it is in a second, or a third, 
or any other place. ‘ Time is au eternal now !' must be set 
down as self-contradictory. 

Some of the axioms of Euclid are necessary in this sense. 

‘ A whole is greater than its part * is implicated in the defini- 
tion of whole and part; it could not bo contradicted without 
contradicting the definition. A whole is summed up by its 
parts ; omit any of these, and the whole is not made up ; the 
result is something less than the wlade. 

‘ Things that coincide are equal * is not an axiom but a de- 
finition ; ft is the mark or test of equality, the only mark that 
can be propounded in the last resort. 

Of all the alleged necessary truths, the one most frequently 
cited in the present controversy is — ‘ Two straight lines can- 
not enclose a space.* This was held by Kant to be a real pro- 
position, ^synthetic judgment; in other Wi^rds, the subject is 
not implied in the predicate ; to it the criterion of ‘ implica- 
tion* would, therefore, not apply. 

On the othpr hand, mathematicians are now probably unani- 
mous in regarding this as a corollary from the definition of 
the *fetraight/line, or as implicated in the very essence of 
straightness ; so that to deny it would be a contradiction in 
tei*ms. They would characterize it, in Kaiit*s own language, 
as an ‘ analytic ’ judgaient. A very little reflection on the 
case proves tliat the mathematicians are right. Starting from 
the definition of the straight line — ‘ when two lines are such 
that they cannot coincide in two points without coinciding alto- 
gether, they are called straight lines,’ we see that the very 
terms forbid the enclosing of a space ; what meaning can we 
attach to ‘coinciding altogether,’ but the exclusion of uon^ 
coincidence, or of an intermediate space P Total coincidence,, 
and an intervening space, are wholly incompatible ; if the otie- 
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is true the other is false. The proposition is therefore neces- 
sary in the sense of implication, as much so as a ‘ straight 
line is not a bent Ime,* ‘ a whole is greater than its part.' 

The axiom * Things equal to the same thing are* equal to 
one another * is not a truth of implication, and therefore is not 
a necessary truth in the present sense. The subject and the* 
predicate express distinct properties, and the one does not in- 
volve the other. The axiom declares that mediate coincidence 
is to bo held as carrying with it, or as making, immedlqie 
'ciiliicidence; but the two modes of coincidence are not iden- 
tical. It is immediate coincidence that makes equality, accord- 
ing to the of equfdity; the axiom extends this very 

nan'ow, and often inapplicable test, and declares that coin- 
cidence through some third thing, a go-between, will be found 
in the end to be the same as actual coincidence, and is conse- 
quently to be accepted in all cases as a test of equality. If, 
therefore, this axiom is to be held as a necessary truth, some 
other meaning than the present must be assigned to necessity. 

5, Necessary truths, in the foregoing signification, are so 
far independent of experience, that they are perceived to be 
true when the language is understood. They do not, how- 
ever, require any powers of intuitive perception. 

As soon as we fully comprehend the notion of whole and 
part, we perceive tnat the whole is greater than the part ; 
wo do not need to make observations and experiments to prove 
it. We required concrete experience, in the first instance, to 
attain to the notion of whole and part ; but the notiou otcc 
n,rrived at implies that the whole is greater. In fact, we could 
not have the notion without an experience tantamount to this 
conclusion. When we know a fact, we know,, it, even when 
oalled by another name, which is all that is meant, at present, 
by necessary truth. When we have mastered the notion of 
straightness, we have also mastered that aspect of it expressed 
by Ibe affirmation, * two straight lines cannot enclose a 
space.’ 

No intuitive or innate powers or perceptions are needed for 
such cases. Our ordinar}^ intellectual powers enable us to 
pronounce, in more than one form, that an object is everything 
or anything that we have fonnd it to be. We cannot have the 
full meaning of * straightness ’ without going through a com- 
parison of straight objects among themselves, and with their 
opposites, bent or crooked objects. The result of this com- 
parison is, infer alia, that straightness in two lines is seen to 
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be inoompatible with enclosing a space ; the enclosure of space 
involves crookedness in at least one of the lines. 

6. HI. A third meaning and criterion of Necessity, is 
'inconceivability of the opposite* 

.It is maintained that * things equal to the same thing are 
eqpal to one another,’ because the mind is unable to conceive 
tilings agreeing with a common standard, and yet not agree- 
ing when directly compared It is also maintained that we . 
are unable to conceive ‘eflFects arising without a cause whence \ 
such propositions are declared to be true necessarily. Tiie 
test of inconceivability of the opposite (strongly urged by 
Whewell, and held with modifications by Spencer), is liable to 
serious objections. What we can, or cannot conceive, is mani- 
f ‘stly depindont, in a very large measure, on our education : 
the p:’oot' of which is that many truths inconceivable in one 
age and country are not only conceivable under a different 
state of education, but are so thoroughly engrained that their 
opposites are inconceivable. The Greeks held matter to bo 
eternal and self-existent ; many moderns hold that the self- 
existence of matter is inconceivable. Some maintain that 
mind is the only conceivable source of moving power or force ; 
others, regarding the action of mind upon matter as incon- 
ceivable, have contrived special liypothosos to get over the 
dififfculty, — Tve may instance Malebranche’s doctrine of Divine 
Interference, and Loibnitz*s Pre-established Harmony. New- 
ton could not conceive gi*avity without a medium. 

With regard to truths of Implication, the difficuhy of con- 
ceiving the opposite must be at its maximum. Yet self-con- 
tradiction is not an impossible operation, for it is often done. 
In TheologyVr people have even boasted of holding contradic- 
tory propositions. But where the subject does not imply the 
predicate, there is no self-contradiction, and the opposite of 
any such proposition may be conceived. That things medi- 
ately coinciding, should not immediately coincide, is conceiv- 
able ; for the facts are^different ; the difficulty that we feel is 
in contradicting our habitual experience on a matter so very 
familiar and tangible. 

Propositions of avowedly inductive origin uaay be so strongly 
associated that their opposites are all but impossible to con- 
ceive. It is scarcely in our power to conceive colour without 
extension ; and yet the two are united solely by our experi- 
ence ; they strike the mind through different avenues, and their 
iMoattani conjunction constitutes a practically i*NlisBoIubIe 
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bond. We should have some diffioulty in conceiving soofc 
flakes, particles of dust, and small pieces of paper, falling to> 
the ground plumb and switl like a stone. * The Greek proverb 
for the impossible was water flowing back to its sourOo. 

The Nature of Axioms. 

7. The fundamental principles of the Deductive Sciences 

are called Axioms. ' ’ 

^.Ryery Deductive Science must begin wdth certain funda- 
mental assumptions. In Mathematics, and in Logic, these are 
deemed so self-evident, thet no express eflbrt is made to 
establish them, [n Mechanics, the statement of the Laws ot 
Motion is a(;companied with a few examples to make them at 
once intelligible and evident. In Chemistry, the Atomic 
Theory is somewhat too far removed from ordinary compre- 
hension to be called a self-evident axiom, albeit the most fun- 
damental assumption contained in the science. 

The requisites of an axiom are, first, that it should be a real 
proposition, and not a definition ; and, secondly, that it should 
be independent of any other principle within the science. 

On the first of these two requirements, we should have to 
reject Euclid’s axioms — ‘Magnitudes that coincide are equal/ 
and ‘ The whole is greater than its part.* 

On the second requirement, we must reject, — 

The cliflerences of equals are equal ; 

Jf equals be added to uneqnaLs, the wholes are unequal ; 

If equals be taken from unequals, the remainders are 
unequal ; 

Doubles of equals or of tbe same are equal ; 

Halves of equals or of the same are equal ; 

Tw'o straight lines cannot be drawn through the same point, 
and parallel to the same straight line, wdthnrit coin-jiding. 

It may be useful to give an explicit statement of these 
truths, but as they are all derivable from other axioms 
(together with Definitions), they should be appended to these 
others, as corollaries or inferences. If, in any instance, we sot 
up a derivative proposition as an axiom, we break down the 
sole bonndary between axioms and tbe propositions or theorems 
constituting the body of a science. 

8. The only two Axioms of Mathematics, properly so 
called, are, the axiom of ‘ mediate coincidence,' and the 
axiom of the ' equality of the sums of equals.* These are 
Inductive truths. 
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The , excision of Definitions with their oorollaries, and of 
Derivatiye PropositionB, leaves only the two axioms now meu- 
tioned— ‘ Things equal to the same thing are equal/ and ^ The 
sums of equals are equal/ These are real, and not essential or 
^analytic, propositions: and they are ultimate within the 
science. They are two distinct tests of equality, over and 
above the defining test, immediate coincidence. From them, 
together with the definition, all other tests of equality are 
deducible. 

To say that they are Inductive truths, generalizations from 
our experience of the particular facts, is to say that they have 
the same origin as the great mass of our knowledge (not 
deductive). That day and night alternate, that water flows 
downward, that smoke ascends, that plants grow from seed, 
that animals die, that men seek pleasure and eschew pain, — are 
all obtained by a comparison of observcid facts ; and this is the 
regular, the usual source of scientific generalities. The bunlen 
of proof lies upon those that would assign any other source to* 
. the two axioms named ; some reasons must be given to show 
that they are exceptions to the prevailing rule. 

The chief reasons actually assigned are those already ex- 
amined, their Necessity, and the Inconceivability of their Op- 
posites. As corroboiatiiig tliese, or rather as patting in a 
dilierent shape the supposed difficulty of referring the axioms 

experience, it is said that the intensity of ow conviction that 
‘ things equal to the same thing are equal ’ is greater than could 
arise from the accumulated comparisons that we have insiilnied 
on actual things. The considerations that serve to obviate 
what force there is in this objection are the following. 

First, by the law of Belief already explained, every uncon- 
tradicted expo.-ience has, on its side, all the force of our primi- 
tive credulity. The initial believing iin])etus of the mind errs 
on the side of excess ; and if nothing has happened to check 
it in a particular case, it will be found strong cnougli Ibr 
anything. 

Secondly, our opportunities of comparing magnitudes are 
numerous and incessant ; they require only the very sim]>lest 
and mc-st accessible instruments. The child, having at com- 
mand, three equal chips of wood, cannot avoid making, in the 
course of an hour, scores of comparisons that exemplify the 
axiom of mediate equity. 

Thirdly, it is usual to remark, on the mathematical axioms 
generally, that the subjects of them — namely, magnitudes and 
forms — are with the greatest possible ease represented in ima* 
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ginatiou, so that we can make numerous ideal experim^ntSy in 
addition to our comparison of actual things in the concrete. 

9. The Axioms of the Syllogism repose upon experience. 

In the form — ‘ Attributes co-existing with the same attri- ^ 
bate, co-exist,’ we have a principle closely resembling Euclid’s 
firs-t axiom of Equality ; the character of the evidence for Ij^^oh 
must be the same. Now, so far is this axiom from* being 'an 
'‘^^bsjtjlute and intuitive certainty, that it is erroneous. We may 
illustrate it by a parallel form, ‘ Things in contact with the 
same thing are in contact with one another which is plausible 
but fallacious. 

The dict/uin de omni eft nullo cannot be exempted from the 
criterion of experience. It is not intelligible without much 
familiarity with examples of the generalizing process ; and, as, 
in the case of all other first principles, the same knowledge 
that makes it understood, suffices to verify it. 

However expressed, the Axioms of the Syllogism are, in the 
first place, Real Propositions, and not identical statements under . 
the so-called Law of Identity, or Self-Consistency. And, in 
the second place, as Real Propositions, they are not intuitively 
suggested lo the 7niud ; they grow up with our experience, and 
if our belkd’ in them seems to outrun experience,* the same 
thing happens to all our beliefs. 

10. As regards the Law of Cansatuni, usually included 
among the so-cal led a priori elements of ourknowledge, there 
is a strong primitive tendency to believe it in a cnide form, 
while experience must adapt this belief to the actual facts. 

We have already seen that the primitive tendency of the 
mind is to believe, until checked, that what is will continue, 
that what is here is the same everywhere. Neither experience 
nor any intellectual faculty creates this impetus; but experi- 
ence arrests and modifies it, till by degrees it adapts itself to 
the real occurrences- The headlong impulse is curbed in such 
matters as fhe surrounding temperatAire, luminosity, and visi- 
ble appearances ; it Is left in possession of other matters, as the 
force of gravity. The instinct is important as giving the active 
element of belief ; it is perfectly worthless as a guide to the 
things proper to be believed. So far as concerns the authority 
or evidence, frr causation, experience is paramount over 
instinct ; apart from experience, the infant would for life be- 
lieve that all the water of the globe is of the temperature of its 
first bath. 
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The*crade impulse to believe that what is will oontinue, 
after the shock oi‘ many contradictions, transformed into a 
belief in»the uniformity of nature, as represented by the law of 
Causation. 

11. The axiom underlying the axioms of Mathematics, 
the axiom of the syllogism, is the axiom of the U/ii- 
foriuity df Nature. 

• The consideration of cause and effect brings us face to face 
with the most tundaTnental assumption of all know- 

ledge, expressed by such language as ‘Nature is Uniform' 
• the Future will resemble the Past’, ‘ Nature has fixed Laws/ 
This axiom is the common ground of all inference, whether 
avowedly inductive, or induction disguised under the forms of 
deduction. Without this assumption, experience can prove 
nothing. We may have found, in ten thousand instances, that 
magnitudes coinciding with the same magnitude also coincide 
when applied to one another; so far as these instances go, the 
fact is not to be disputed ; the evidence of actual trial is the 
highest we have. But they do not prove that it will happen 
in any untried instance. This must be received without proof; 
it can repose on nothing more fundamental than itself. If we 
Bcern to ofier any proof for it, we merely beg it in another 
shape. (See Appendix D.) 




APPENDIX 

A.— CLASSIFICATION OF THE SCIEIJCES. 

It is here proposed to subjoin a sliort account of the diflerent 
modes of classifying Science or Knowledge. The subject has 
various logical bearings. The concatenation of Knowledge is 
in itiself a Logic, 

The mode of partitioning Knowledge that firsfc gained atten- 
tion was Bacon’s threefold division into History, PniLOSOPHY, 
and Poetry ; in c(»rrespondonce with the three great modes 
of intellectual production, or faculties — Memory^ Reason^ and 
Imagination. HiSTOftY, the product ol' Memory, deals with in- 
dividual things ; Philosophy, the product of Itoason, compares, 
tilassifies, and works up these materials ; Poetry, the product of 
Imagination, is the department of liefcion, fable, or creatioi:, as 
opp»)sed to the literal rendering of things in History and 
in Philosophy. 

In dividing and sub-dividing these leading departments, 
Bacon displays his usnal copiousness. History ie divided into 
Natural History and Civil History. Natural History is the cob 
lective matters of fact of the world, laid out under Celestial 
Bodies, Meteors, the Earth, &c. Civil History is Ecolesiastical, 
Literary, Pofkical, with minor sub-divisions. 

P^ihosoPH{ refers to God, to Nature, and to Man. The hrst 
head gives Theology. The second is a somewhat crude sylla- 
bus of Mathematics, Natural Philosophy, and Metaphysics. 
The Philosophy of Man is divided and sub-divided in much 
curions detail, but witJi no logical precision. He speaks of 
man in a three-fold aspect — (1) Man in general, (2) the human 
body, and (3) the human mind. The theoretical and the prac- 
' tical aspects of our knowledge respecting hdmauity are indis- 
criininately mixed. ^ 

As a first attempt at partitioning the totality of Literature, 
thh scheme of Bacon deserves to be commended. But the 
lines of demarcation are for the most part vague and unsatis- 
, factory* The distinction of Individual (as Hi'itory) and Gene- 
ral (as Philosophy) is wholly nnsuiied to a primary division 
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of knowledge ; we cannot divorce the particnlars from the 
generalities in the s^me subject matter. 

The main outline, as regards the three-fold Division, was' 
maintained in the classification of D’Alembert, intended for the . 
plan of the French ‘Encylopedie*; but with great improvemenu 
in tbe sub-divisions. The sub-division of Philosop%, relati^ 
to Nature^ is a methodical arrangement of the Mathematical, 
the Physical, and the Biological Sciences, together with th^ 

' more Scientific Arts, as Medicine, Agriculture, and Metallurgy. 

The Natural History department of History includes Meteors, 
Geography, Minerals, Plants, and Animals, very much on the 
scheme of Bacon, with the onrious detached addition (also 
after Bacon) of a division for Prodigies, or deviations from the 
usual course of Nature. 

The Science of Man is distributed under the two heads 
Logic and Morals. Logic comprises the arts of Thinking, 
Retention, or Memory, and Communication. Morals is General, 
that is, regards Virtue at large (Ethics) ; or Particular, — 
including Law or Jurisprudence. This is the mode of ap- 
proaching the .*^cience of mind that has been embodied in our 
Universities. Excepting in recently founded school?, there is 
no chair for Psychology or the Theoretical Science of Mind ; 
the subject is left to come under Logic and Moral PhilobopL y ; 
the Intellectual Powers being described in the Logic courhc, 
the Active Powers in Moral Philosophy. 

Thu.s, m D'AlemlK'rt, a.s well fis in Bacon, there is total 
coniu.sion of the Theorc^ticai and the Practical. 

The plan of subjects iu the * Eueyclopedia Metropolitana,’ 
(begun to be published iu 1815), is worthy of being quoted. 
There are four Divisions in the work. , ' , 

The First Division includes PURE SCIENCES, divided 
into Formal — Grammar, Logic, Rhetoric, Mathematics, Meta- 
ph3’sics ; and RhAL, Law, Morals, and Theology. 

The Second Division is the MIXED *SCTENCBS, — Mechan- 
ics, Hydrostatics, Pneumatics, Optics, Astronomy [constituting 
the larger part of our usual course of Natural Philosophy], 

The Third Division is the APPLIED SCIENCES, sub- 
divided into BxperimentalPhilosopht— Magnetism, Electricity, 
Heat, Light, Chemistry, Acoustics, Meteorology, Geodesy ; 
Fine Arts ; Useful Arts ; Natural History (wi& applications 
to Medicine). 

These are the properly scientific divisions ; the other sub- 
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jects are History, Biography, Geography, Lexicography, and 
Miscellaneous iniormation. 

The designations ‘ Pure,’ * Mixed,’ and* ‘ Applied ^ IScienoes 
have chs^acteristic meanings, although not precisely earned 
, out in the above scheme. The Pure Sciences are the *niore 
Abstract and Formal Soienoes, not involving the consideration 
ol' object)^ in the concrete ; the two leading examples j^ire 
Mathematics and Formal Logic. The Mixed Sciences consider 
the applications of the laws of the Formal Sciences to actual 
thiugs. The Applied Sciences, in so far as distinct froni the 
Mixed Sciences, should be equivalent to the Pradtical Sciences. 

Dp. Neil Arnott, in his work on ‘ Physics/ publLsbed in 
1828, gave wide publicity to a division more in harmony with 
our present views. He distributed the leading sciences under 
four heads, representing the four classes of general Laws of 
Nature — namely, Physics^ Ohemialry^ L'//!?, and Mind, He 
viewed Mathematics as preliminary and iiKlisj;>eTj.siible to tho.''e, 
being the Science of Quantity, or Measure, but not a depart- 
ment of natural operations, in the same acceptation as Physics 
or Chemistry. Ail the sciences give ibundatiori to Arts. 

In his su))sequent treatise, entitled ‘ Survey of Human 
Progress/ Dr. Arnolt brought out more decisively the distinc- 
tion between Sciences and Arts, and between the Concrete and 
the Abstract Departments of Science. Concrete Science he 
calls the knowledge of Things ; and ho enumerates, under this 
head, Astronomy, Geogra])hy, Mineralogy, Geology, Botany, 
Zoology, the History of Man. Science,* or Philosophy (Ab- 
stract), is the knowledge of PHKNOiiPNA, and comprises the hmr 
fundamental departments — Physics, Chemistry, Biology, Menial 
Science. iVe Akts are classified as Mechanical, Chemical, 
Phy^iblogie£)J, and Mental. 

Th« work of Auguste Comte, entitled * Cours de Philosophie 
Positive ’ (1830-42), is both a classification of the sciences as a 
whole, and a minute stib-divisioD of each, according to certain 
fundamental principles* 

H^ first draws the primary distinction between the Abstract 
and the Concrete Sciences, which he fully illustrates. Tlie 
Abstract Sciences,^^ being the fundamental or departmental 
branches of Knowdodge, are susceptible of an orderly classifica- 
tion on the principles of Generality, Simplicity, and Independ- 
ence. 

Accordingly, he commences with Mathematics, whose truths 
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are the most general of all, and wholly independent of the 
truths of any other science, while all other sciences depend 
upon it. Its sub-divisions are, the more abstract pordqn c^Ied^ 
Number, including Arithmetic and Algebra, and the applica* 
tions of these to Space (Geometry), and to Motion (Rational 
Mechanics). */ 

His second science is Astronomt, which is the embodiment 
of the Law of Gravitation. It receives this position because 
the carrying out of gravity requires Mathematics alone, whilA 
the phenomenon of gravity is a prelude to Physics. 

Then come* in order, Physics, Chemistry, Biology, and 
Sociology, whose mutual position and interior arrangements 
are governed by the same' ideas of growing dependence and 
complexity, and decreasing generality. 

In addition to the singling out (»f Astronomy as a leading 
science, Coinle’s arrangement has these two farther peculiari- 
tit‘S, namely, the omission of Psychology, as a separate depart- 
rriiintal science, (it being appended to Biology, under ‘ Cerebral 
Piinctions,*) and the inclusion of Sociology, or the Science of 
Scjuiety, as a fundamental department. 

Mr Herbert ST)onccr, in his recent work erititjed ‘ The 
Classification of the Sciences,’ has criticised the scheme of 
Comte, and propounded one ot his own, which he has devel- 
oped with circumstantial minuteness. He deals exclusively 
with the Tlieoretical soiencos. 

Mr*. Spencer’s fundamental idea is the iin]K)rtant distinction . 
of Abstract and Concrete, which he expresses in a variety of 
forms ; it is the distinction betw'een the Relations of* pheno- 
rneua and the Phenomena themselves, between the Analytical 
and Synthetical ; it is the separation of one or a few sequences 
from the total jdexm of sequences; the wholly tor partially 
idml as contrasted with the real. 

Not content, however, with a simple binary division accord- 
ing to this leading contrast, Mr, Spencer proposes a three-fold 
division, by interpolating between the extremes a middle class 
partly Abstract and partly Concrete, to be termed Abstract- 
Concrete. The three classes are Abstract, ABSTRACT-CoJsfiRETE, 
and Concrete. The only way that this is competent is to sub- 
divide the Abstract, according to degrees of Abstractness. 

^ Concrete ’ has no degrees ; it means the phenomena taken in 
their full totality, or individuality, — Stars, Mountains, Mine- 
rals, Plants, Animals; and there can be but one way of giving 
these totals, one mode of coj-croteness. There may, however, 
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be yarioRs degrees of the analytic separation — more or less 
abstract relations indicated ; quantity and form are more ab- 
stract than weight, hardness, colour, life. ' 

' The Abstract Sciences by pi'e-eminence, are those that deal 
with the most abstract of all relations — Space and Time. 
Without affirming that Space and Time are intrinsically mere 
i&rms, cojiceived by us without any particular things exteiMlcd 
and enduring, Mr. Sponcer holds that they have acquired this 
character by hereditary transmission, and that we do actually 
possess them in their empty condition, or apart from any con- 
crete embodiments. Hence, whatever relations subsist with 
rofcreuco to these great conceptions, are the most abstract that 
tlie mind can possibly entertain ; they are pure and proper ab- 
stractions ; theii* hold ot' the concrete world lias been almost, 
if not altogether, severed. Space is tlio abstracli of all rela- 
tions of co-existence. Time is the ab.slracfc of all relations of 
sequence. Now there are two sciences that are occupied with 
these abstract relations of co-oxistience and of sequence — Logic 
and Mathematics ; which accordingly form a elnss by them- 
selves, being removed from the next class by a wider interval 
than separates the members of jbhat class from one auotlier. 

Proceeding from the blank Kornis of existence, to Jixistonces 
themselves, from tlie of phenomena, to i\x^ phenomena^ 

we lind two divisions, having different aspects, aims, and 
methods. In fact, we have the distinction of Abstract and 
Concrete carried out, without the same absolute divorce as in 
the previous class. Mr. Spencer illustrates th<5 distiuctirm 
thus: — Every phenomenon is a manifesiutiou of force, usually 
a combination or complication of forces (the course of a pro- 
jectile depends upon at least three forces). We may study the 
forces eithcfdn separation, or in corn binatiou-- the factcyrs or 
the product , On the one hand, rieglocting all the incidents of 
special cases (say of falling bodies), we may aim at educing 
the laws of the common force (gravity) when it is uninter- 
fered with. On the other hand, given all the incidents of a 
phenomenon (as a river), we may seek to interpret the entire 
phenomenon, as e, product of the several forces simaltaiieously 
in action. The truths i*cached through the first kind of en- 
quiry, though concrete inasmuch as they have actual exist- 
ences for their snbjept-matter, are abstract as referring to the 
modes of existence apart from one another, 

Mr. Spencer thinks it proper to point out farther that the 
abstract must not be confounded with the general Each has 
its peculiar signification; * abstract’ means detachment from 
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particulars ; * general * means manifestation in numerous pases. 
The law of uniform rectilineal motion is abstract ; but it is 
never realized in any particulars, consequently it is not gene- 
ral ; while rotation on an axis is very generaL Accofdingly, “ 
he disapproves of Comte’s expression ‘ decreasing generality/ 
as belonging to the phenomena of the saccessive sciencea 
— Mathematics, Physics, &c. This criticism indicates a point 
worth noting, but as regards Comte’s remark it raigtt easily 
be evaded. There can be no abstraction without a prios 
generalization ; the abstract law of rectilinear motion, is a 
generalization *of' the very highest order stating what would 
happen in every case when a body is projected into space and 
left to itself. The other kind of generality is something more 
special and concrete, in fact, much less of a generality than 
this great primary law. 

The Sciences, then, that treat of the forces of phenomeua, as 
analyzed and handled in separation, are the Abstract- Concrete 
Sciences ; as Mechanics, Physics, Chemistry. Tiie sciences 
that view phenomena in their aggregate, or their full actuality, 
are Concrete Sciences ; such are Astronomy, Geology, Biology, 
Psychology, Sociology, Ac. 

A few words now as to the more precise definitions and 
divisions of the leading departments, on which han^ various 
points of logical interest. 

Abstract Science considers, first, what is common to all 
Relations, and next, what is common to each order of Relations. 
Between each kind of phenomenon and certain other kinds of 
phenomena, there exist uniform relations. It is a universal' 
abstract truth — that there is an unchanging oi’dcr among 
things in Space and in Time. This is the most abstract truth 
of all, the subject-matter of the highest divisioa* of Abstract 
Science. It has sub-divisions. First, and next in abstractness, 
are the connexions of things in Space and Time,, irrespective 
of the things connected. This is the subject-matter of LogiCj 
where the nature and amounts of terms related are not 
considered, but only the relations themfselvcs. The other sub- 
division takes in Quantity or amount, without anj farther 
qualities. This is Mathematics^ which is a statement of laws of 
quantity apart from any real things, that is, as occupying 
Space and Time. This statement is made upon certain ultimate 
uniU occupying definite positions in Space and in Time. The 
divisions of Mathematics follow according as the units are 
simply separate, or according as they are both separate and 
equal ; the one gives birth to an indefinite Calculus (applied 
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in Statistios), the other to the Definite Calculus, whose sub- 
divisions are Arithmetic^ Algebra^ and the Galoulus of Operas 
iioiis. When the computation of units refers to occupation oi 
Space, the subject is (homelry. When Time is introduced, we 
. have Kinematics and the Oeometry of Motion. 

\ So much for the sciences of pure Abstraction. The second 
class, thci Abstract- C oNOBBTB, are occupied with the general 
laws of Motion, Matter, and Force, iu their disentanglement 
from the concrete phenomena, where they re-act upon, and 
modify one another. In Mechanics, for example, which is one 
of the sub-divisions, the laws of motion are expi^essed without 
reference to friction and resistance of the medium (?). So in 
Chemistry, another sub-division, the laws are viewed upon 
substances absolutely pure, such as Nature rarely supplies. 

The partition of this group is conducted on the sanu^ prin- 
ciple as in the former gr<»up. A distinction is <lr;i\vii between 
Force considered apart from its modes^ and Force coiiHidered 
'under each of its modes^ — a more absti'act, and a less ab^tract 
department. Th(5 first part contains a statement of the Laws 
of Force, as deducible from the fundamental principle of the 
Persistence of Force, together with the theorems of the 'Com- 
position and Resolution of Forces. Tlie second part comprises 
Molar Mechanics or Molar Forces (Statics, Hydrostatics, 
Dynamics, Hydrodynamics), and Mohicular Mechanics — includ- 
ing the properties and states of matter (Physical), and Chemis- 
try ; together with Jleat, Light, i<JIoctricity, and Magnetism. 
[The arrangement is a questionable one, in so far as Chemistry 
is interposed between the Physical properties and states of 
bodies, and the agencies — named Hc^at, Light, &c]. 

The division of Abstract-Concrete Science is thus co-exten- 
give with whit we have formerly termed Inorganic Physics. 

Th<? third great group, the Concretk Sciences, as repeatedly 
stated, embrace the totalities of phenrmietia. Astronomy is 
placed iu this group. The meaning is, that the astronomer 
does not stop short after generalizing the laws of planetary 
movement, such as the^ would be if there existed only one 
planet ; he solves this abstract concrete problem, as a step to- 
wards solving the concrete problem of the planetary movements 
as affecting one another. The ‘ theory of the Moon ’ means 
an interpretation of the Moon’s motions, not as determined 
simply by centripetal and centrifugal forces, but as perpetually 
modified by gravitation towards the Earth’s equatorial protu- 
berance, towards tbe Sun, and even towards Venus.— forces 
daily varying in their amounts and combinations. So the 
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geologist does not confine himself to the separate elements — 
water«action^ fire-action, he aims to interpret the entire structure 
of the EartVs crusV And, in Biology, if differenh ai|pects of 
the phenomena of Life are investigated apart, they are all* 
helping to work out a solution of vital phenomena in their . 
entirety, both as displayed by individual organisms and bjl 
organisms at large. The interpretation is no longer .syntheti- 
cal but analytical. 

These explanations premised, the enumeration of subjects id 
the Concrete division is as follows : — First, and most general 
of all, are the Univei'sal Laws of the continuous Re-distribution 
of Matter and Motion. Next follows the application of these 
to actual Matter. As applied to the Celestial Bodies (1) treated 
as masses, it is Astronomy ; (Si) as made up of molecules — 
Astrogevy (Solar Mineralogy and Solar Meteorology). On the 
earth, the same actions result in Minoralogy^ Meteorology^ 
Geology ; wlien causing organic phenomena, they make np 
JHology, which has various sub-divisions, terminating in 
Psychology and Sociology. 

Such is the outline of Mr. Spencer’s scheme. By way of 
criticism, the following remarl:s may be offered. 

In the first place, objection may bo taken to his Janguage, 
in discussing the extreme Abstract Sciences, when he speaks 
of the empty forms tiiciein considered. To call Space and 
Time empty forms, must mean that they can be thought of 
witliout any concrete embodiment whatsoever ; that one can 
think of Time, as a pure abstraction, without having in one’s . 
mind any concrete succession. Now, this doctrine is in the 
last degree questionable. For although we might concede the 
hereditary predisposition to fall into these conceptions, we do 
not thereby affirm that they can bo bodied forth* 'without any 
concrete examples whatever. We might ratlifr say^yith 
Kant, and the later a priori schools, that token particulars are 
given tluy start- forth into full view, This much is certain, 
howevei*, that without a very wide and familiar converse with 
particulars, the exceedingly abstract refations of these Abstract 
Sciences, are wholly incomprehensible to any human being. 
The extreme generalities of Logic, in order to be intelligible, 
need perpetual reference to particulars. The same is true with 
the first elements of Mathematics, which arc the foundations 
of all the rest. 

Mr. Spencer’s account of the subject-matter of Logic, the 
first of all the sciences, is so extremely general that we can 
faardly discover what is the precise scope he assigns to it. 
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From itfi position^ however, it must be viewed as Theoretical 
Logic purely ; under which there would be included the funda- 
mental aspects of all knowledge — Diflereilce (Relativity) and 
Agreement (Generality), the Laws ot Consistency, Mediate 
Inference, the Uniformity of nature ; and the various dtduc- 
^ions or consequences of those primary facts. These are points 
common Jbo all sciences, and may therefore precede them ^11. 
At the same time, it should be remarked that the ascertaining 
a£ these very high generalities has been a great inductive 
effort, considerably aided by the special study of the human 
mind, or the science of Psychology. This observation slightly 
qualifies Mr. Spencer’s statement that none of the li*uths of 
the third group are of any use to the problems of the second, 
while ihe second group are of no use to the first. 

It may be farther noticed that, iiotwilhsiaiiding the strong 
terms employed to contrast the Abstract with the Abstract- 
Concrete Sciences, the contiguous subjects of each show but a 
narrow' boundary line. The geometry of Motioji, tlie last of 
the Abstract Sciences, comes very close upon the Universal 
Laws of Force, the first subject of the A hs tract- Concrete group. 

These considerations, if they have any weight, tend to in- 
validate; tlic alleged distinction between Aljstract and Abstract- 
Concrete Sciences, a distinction without an adecpiate dilfcrence. 
Practically, however, the matter is of no inomeiit. The succes- 
sion of sn)>jt!cts w’oukl probably be regarded as the same, and 
the manner ol sub-dividing and li eating them would be very 
much the same witli or without this particular boundary. 
Aliitiiematics must precede Mechanics ; and Logic, conceived in 
its high tlicoretic aspects, may claim to precede A'l atheniatics. 

A iiiucli moie serious dispute arises out of Mr. Sjicnccr’s 
proposed boundary line between the Abstract -Concrete and 
the C^ncrete^ Sciences. No one ever drew ihe line as lie has 
done it. IHie Concrete Sciences have always been tyjiified by 
the so-called Natural History Sciences — Mineralogy, Botany, 
Zoology, Geology — and bj' Geograpliy. These are Sciences 
whose marked IcatureiJ are Ciapsificatioii and Description. 
They deal with large collections of objects, which they arrange 
and describe by means of careful generali/atiou. 

It is, therefore, with a little surprise that- we find insertful 
among Concrete Sciences, not merely Astronomy, but the 
whole of Biology, in “which is included Psychology. Certain 
parts of these subjects wouhl be properly concrete ; as Celestial 
Geography (under Astronomy) ; and the Races and jCharao- 
tors of men (under Psychology.) 
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Let us consider how the case stands with Astronomy.* This 
science, since Newton’s time, is avowedly based on Theoretical 
Mechanics. Newtoh, in the First Book of the Principp^ which 
may be pronounced Abstract Mechanics of the purest type^ 
went far beyond Mr. Spencer’s Uniits to an Abstract-Concrete . 
Science. These limits, indeed, are not a little arbitrary. Wfa 
caur suppose a science to confine itself solely to the ‘ factors,' or 
the separated ciernents, and never, on any occasion, to combine 
two into a composite third. This position is intelligible, anVi 
possibly defensible. For example, in Astronomy, the Law of 
Persistence of Motion in a straight line might be discussed in 
pure ideal separation ; and so, the Law of Gravity might be 
discussed in ecpially pure separation — ^both under the Abstract- 
Concrete department of Mechanics. It might then be reserved 
to a cowrete dcipartment to unite these in the explanation of a 
projectile or of a planet. Such, however, is not Mr. Spencer’s 
boundary line. He allows Theoretical Mechanics to make this 
pjirticiilar combination, and to arrive at the laws of planetary 
movenieni, in the case of a single ^danet What he does not 
allow i.s, to proceed to the case of two planets, mutually dis- 
turbing one another, or a planet and a satellite, commonly 
called the ‘ problem of the Three Bodies.' This problem is 
not to be touched in Theoretical Mechanics, but to be remanded 
to the Concrete Science of Astronomy, Tel, if we are allowed 
to combine the two factors— projectile motion and gravity to 
one centn? — why may w'e not take in an additional factor, a 
second gravitating body? The difierence is not between, 
single factors and their combination, but between two grades of 
combination^ 

In point of fact, such a line is never drawn. Newton, in the 
First Book of the Principia, took up the prtJnlem of the 
Three Bodies, as applied to the Moon, and worked it to. ex- 
haustion. St» writers on Theoretical Mechanics continue to 
include the Three Bodies, Precession, and the Tides. Nor is 
any reason apparent for making the break that Mr. Spencer 
suggests. Increasing complicacy of deduction and calculation 
attends the inclusion of new factors, but this special difficulty 
is not Buppose^^ to take the subject out of an abstract depart- 
ment and to insert it in some concrete department. 

Again, Mr. Spencer remarks that in works on Mechanics, 
the laws of motion are expressed without reference to friction 
and resistance of the medium. Turning to * Thomson and 
Tait’s Mechanics,’ we find the Laws of Friction introduced, 
with a reservation of the purely Experimental results to the 
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department called Properties of Matter. In Newton’s Second 
Book,* and in all works of similar compass, the operation of a 
Resisting Modinm is bandied. • 

The law of the radiation of light (the inverse square of the 
distance) is said by Mr. Spencer to be Abstract-Coilcrete, 
wjiile the disturbing changes in the medium are not to 
be mentioned except in a Concrete Science of Optics. ,We 
n?ed not remark that such a separate handling is unknown to 
iF^cioiice. 

Mr. Spencer’s illustrations from Chemistry are especially at . 
variance with usage, while it is diflSciilt to ixjconcilo them 
with reason. Chemistry is an Abstract- Concrete Science. 
What does this mean? The reply is, the chemist is never 
satisticd with the crude substances of nature, but first purifies 
thorn, and ascertains the properties in the pure state. This, of 
course, is a necessary precaution. But if the insinuation be, 
that Chemistry does not give, or ought not to give, the pro- 
perties of any impure substance, or any alloy or mixture, 
the fact is quite different. Every chemical writer describes all 
the prevailing species of carbon, including pure and impure 
kindh ; the same with iron, and with every substance found in 
important varieties. Why should it be otherwise ? There is no 
dereliction of logical principles in stating the properties of 
the iron ores, in connexion with iron. The same thing may be 
1‘epeated in Mineralogy, but is not out of place in Chemistry. 
Again, no writer on Chomistiy ever omits to describe the 
Atmosphere, which is the actual or concrete combination of 
Oxygen, Nitrogen, Ac. 

it may be noticed in addition that a substance purified is 
obviously hot a substance in the abstrad. * Virgin gold, and 
the purest disi,mond are still objects in the concrete. 

These remarks on Chemistry pave the way for the conside- 
ration of th6 place assigned to Biology among the Ooncrete 
Sciences. Now, Biology is a science of increasing complica- 
tion ; living bodies are subjected to all the Physical and 
Chemical Laws, and to 'Biological Laws in addition; so that a 
rose is a more complicated object than a diamond. But the 
objects of Chemistry and the objects of Biology are equally 
concrete, so far as they go ; the simple bodies of chemistry, 
and their several compounds, are viewed by the Chemist as 
concrete wholes, anJ are described by him, not with reference 
to one factor, but to all their* factors. The isolation of the one 
property, named Chemical combination, which would be an 
abstract handling of bodies in the chemical point of view, 
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most be considered to be impracticable; at all events it is 
never done. We may doubt whether anything v’^ould be gained 
by attempting it. Rut, whatever abstractive operation of this 
kind is possible in Chemistry, might be repeated in Biology 
there-might he general laws— isolated factors — of life, as well 
as of inorganic matter. If so, to place one of these two leading 
departments among Abstract Concrete Sciences, and the other 
among the proper Concrete departments is to make a dis- 
tinction without ^ suificient difference. ^ 

Nor is it possible to justify the placing of Psychology wholly 
among Concrete Sciences. It is a highly analytic scien(^e, as 
Mr. S}jencer thoroughly knows. The totality of mind is sepa- 
rated into factors, each discussed in isolation, before they are 
brought together. Tliere are many strictly abstract discussions 
to show the difference between the effect of a motive (as selfish- 
ness) acting in ideal purity or separation, and the same motive, 
combined witli many others, in the concrete human being. 
But tlie force of the remark would appear to be dissipaied if 
all the hws of Psychology are to be considered as expressions 
of the concrete facts of mind. 

A separation may be temporarily made between the purely 
theoretical and deductive treatment of a, science, and the ex- 
perimental trculmeiii. In Theoretical Alechanics, (as Hydro- 
Dyiiamics), the laws of a resisting medium may be inferred 
and compnied from primary assumptions as to the nature of 
fluid j)artic]e.s ; while, on tlje other hand, the subject may he 
investigated by experimeiit&, as in gunnery. But the science 
is not completely presented niiless botli are taken account of' 
together : tlu* tlieorefical deductions have to be confronted, 
checked and vei'iihjcl, by the experimental results, in order to 
have any stan<ling as laws of the department. 

Y(^t another method is possible. A subject, as, for example, 
Astronomy, may be exliaustively handled in a separate treaflse ; 
wherein there shall be brought together from every department 
whatever bears upon the celestial bodies. This would be a 
highly wiiv^d department, yet not, on -that account, a strictly 
concrete science. It would be full of the most absti'act^ discus- 
sions , witness the ‘Mechanique Celeste ^ of Laplace. It wcaild 
draw contributions from various sciences, besides its parent 
science, Mechanics ; it would introduce Optics, Heat, Magnet- 
ism, and Chemistry ; yet it would not treat the heavenly 
bodies as Minerals are treated in Mineralogy, or Plants in 
Botany. It would have many practical bearings ; in faci^ it 
would bave considerable claims to be a Practical Science. An}^ 
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scientific department exhaustively treated would eschew purity, 
and draw contributions fi'oin many sources. 

Thus, it appears that Mr. Spencer, iu abandoning the usual 
partition of tlie sciences, into the departmental or fundamental 
sciences, on the one hand, and the concrete or derived the 
other, has abandoned the more real distinction in search of a 
fanciful and untenable boundary lino of the Abstract and the 
Ooncrete". We see reason still to abide by the old specification 
of the Concrete Sciences, typified by Mineralogy, Botany, 
Zoology, Geology, <fcc. These sciences have marks peculiar to 
themselves ; they are the clamjicatory and the descriptive 
sciences. They embrace largo collections of individniil things, 
which have to be classified, and to be described as concrete 
wholes. Moreover, they contain no new fundamental operation 
of nature; every variety of natural agent has been previously 
exhausted in the departmental sciences — Mathematics, Physics, 
Chemistry, Biology, Psychology. 

B. — THE PROVINCE OF LOGIC. 

It is contended by some logicians that the Province of Logic 
is Formal Reasoning and Thinking ; by which they* mean 
mainly the Syllogism, and what is subsidiary thereto. They 
would esaclude everything that refers to the Matter, that is to 
say — Induction, and the greater part of Definition and Classiti- 
cation. 

We have, however, just grounds to complain that the dis* 
tinction of Form and MAH Eii is too vague and unsteady to con- 
stitute a clear lino of demarcation between the two departments 
of Evidence — Deductive and Inductive. It will be expedient 
for ns, therefore, to ascertain what precise meanings, if any^ 
can be assi^yied to these phrases. 

Pe^rhaps the most thorough and consecutive account of the 
fse^erance of Formal Logic from Material Logic is that con- 
tained in the Introduction to Mansels edition of Aldrich. In 
that work, the autnor adduces every consideration that Is of 
any avail in widening tlie distinction in question. 

Adverting to the first question raised in the definition of 
Logic, namely, whether it be a Science or an Art — whether it 
is principally theoretical or principally practical — Mr. Mansel 
holds that, in its essence, it is specuhitivo or theoretical, and, 
in its accidents, practical. There would bo a body of prin- 
ciples or laws, although no one cared to apply them to the 
discipline of the mind, or to the improvement of the thinking 
faculties. 

IG 
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NevertbelesR, the science is susceptible of application to 
practice ; it may be brought to bear on our intellectual pro- 
cesses. Such is its » scope as expressed in the second part of 
Whately’s definition— the Art of Reasoning ; which dssfinition^ 
howewer, as regards the word 'Beasoning/ Mr. Mansel, in 
common with Hamilton and Mill, objects to as narrowing the 
province too much. Even as n Formal Science, Logic in- 
cludes the processes named Apprehension and Judgment, and 
these not as mere aids to Reasoning, but as independent acts 
of thought. Accordingly, Mansel agrees with Hamilton in 
substituting for ‘ Reasoning,' with suitable qualifications, the 
larger terra ‘ Thought.* 

He then proceeds to lay out the distinction between the 
Form and the Matter of the thought. His first indication of 
the difference is to this effect; — Thought may violate its own laws, 
and so destroy itself; something may be set up that turns out 
wholly unthinkable. On the other hand, a Thought may be per- 
fectly consistent with itself, but at variance with facts of 
vxperienee; which, although quite thinkable, would bo empiri- 
(!ally illegitimate, or unreal. [This is the distinction between 
Self-Consistency — Immediate or Equivalent statements, and 
Inductive or matter-of-fact certaintyj. 

The next remark is that there must be material data in order 
to thought of any kind, even formal thought ; there must be 
•concrete experience of things external and things internal, in 
order to understand even a syllogism. But the materials being 
given, there is a vital difference between two modes of using 
them. The distinction of Vreseniaiive and Representative thought’ 
is an aid here ; the distinction between the individual concrete 
things— a building, a man, a star, and the generalities or con- 
cepts — height, figure, brightness, which we may^form by the 
comparison of the concrete objects. The consideration af the 
Matter is the reference to the individual things ; the considi^ra- 
tion of the Form is the general concept, or representative 
thought. [So far we have the ordinary distinction between 
‘Concrete and Abstract, only it is apparently pushed to a kind 
of Conceptualism; there being implied that the concept, or 
notion, is something more than an agreement among indivi|duals. 
If it bo true that a notion is unthinkable, except as one or 
more individuals, the * Form ' is still ‘ Matter,' only in a some- 
what different an-pngement]. 

But farther, the thinking process may be distinguished as 
material or formal. It is formal when the matter given is 
sufficient for the product derived, with no other addition bat 
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the of thinking, it is material when the data are insuffi- 
cient, and the Inind has to take in niore matter, in the act of 
thinking. Given the attributes, A, B, we can think them 
Vis co-ensting in an object, without any fresh appeal to facts ; 
which is formal conceiving, [This is quite intelligible tod ; all 
tbo operations of Arithmetic are formal in this sense ; we pro- 
nounce sjx times four to be twenty four, without an appetd to 
pfibbles or coins, or any real objects. We have put together 
from primary realities a machinery that can operate independ- 
ently of the realities]. 

As conditions of formal conceiving, are laid flown the laws 
of Contradiction and Identity. We must not introduce Con- 
tradictory attributes — A and not-A. The author is a little 
more obscure as regards the condition of Identity. Thought, 
he says, is representative of all possible objects ; but Intuition 
(cognition of the individual, as opposed to Thought, or the 
general) must be conscious of differences; every object of 
intuition is marked off, limited, and individualized ; it is itself 
and no other. To this circumstance corresponds the Law of 
Identity, ‘ A is A * ; ‘ every object of thouglit is conceived as 
il/sclf.’ A somewhat novel rendering of that well-known Law 
of Thought. 

These Taws are the key to logical conceiving (Conception is 
the first logical product). Next, as to formal judging^ or the 
forming of Judgments. Affirmation takes place when one 
concept is contained in another; Negation, when one contra- 
dicts another. Here, too, are involved the laws of Identity 
and Contradiction. • 

Finally, as to reasoning. This is formal when the given 
judgments are connected by a middle term, under such condi- 
tions of quantity and quality that the mere aci of thought 
necesJarily glicits the conclusion. If there be required any 
addftiou to the data, the consequence is material. Formal 
Mediate reasoning, no less than Immediate inference, is achieved 
through the laws of Identity (for affirmative syllogisms), and 
of Contradiction (for negative syllogisms). In the immediate 
inferences of Opposition [Obversion] and Conversion, there is 
a furtlier demand for the subordinate law of E.xcluded Middle. 

Thus, then, if a thought professes to be based on formal 
grounds, to be guaranteed by the laws of thought alone, its 
pretensions can be"^ adjudicated on by Logic ; if it professes to 
rest on sensible experience, dr on suppressed premises, it must 
come before another tribunal. 

It is, of course, open, the author remarks, for any innovator 
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to propose an extension of boundaries, by the inclusion pf the 
Matter of propositions ; but he does so in the teeth of Kant’s 
demonstration, that ‘a criterion of material truth is not only 
impossible^ but selfcontradMory, Moreover, tlie attempt to* 
enlarge the field renders impossible the assigning of any definite 
field whatever, * • 

^e are interested to know in what way Mr, Mansel makes 
good these very strong allegations. The steps are these- * 

(1) The Aristotelian or Formal Logic seeks the laws whereby 
the mind thinJcs; the Baconian seeks the laws whereby the 
phenomena of vutward things take place ; that is to say the one 
refers to mind, the ego^ the other to matter, the object, or non- 
ego. Consequently, the one enquiry is the interrogation of 
self-consciousness, the other is an examination of external 
nature. 

Such is Mr, Mansel’s first position. It seems to involve some 
confusion of ideas. We strongly doubt whether the contrast of 
Formal Logic and Inductive Logic can be reduced under tfie 
contrast of Subject and Object, or Mind and Matter. 

For one thing, the study of Mind, or Psychology, is, in 
moderti times, universally considered to be properly Inductive. 
How can we reach the important laws of Mind — such as Rela- 
tivity, Association of Ideas, the operation of the FeeRngs, and 
the Will — except by observation and induction of the facts of 
self-consciousness, occasionally aided by external indications. 

Again, the laws of Thought, called Identity, Contradiction, 
and Excluded Middle, apply alike to the outer world and to 
the mind. If so, they may be gathered from either source. 
Probably, however, the supposition is that these laws are g<jt 
at without investigation ; that they work themselves out with- 
out being expressly studied. We unconsciously ard irresistibly 
declare that the same thing is not at the same instant White 
and black ; just as we walk without thinking bow we wallf. 

These invincible tendencies of the mind, if such there be, are 
no doubt facts of our mental nature : but so is our belief that 
Nature is uniform, or that every effect ‘'must have a cause ; on 
which reposes all Inductive investigation. In both casr^s, the 
mind is the instrument, although the material may be some- 
times mental phenomena and sometimes phenomena of the 
outer world. Deduction and Induction have equally their seat 
in laws of the thinking mind; and have equally, for their 
field of operation, both mind and matter. 

(2) The next position is this — The Aristotelian laws are laws 
of thonght as it ought to be ; the Baconian laws are laws of 
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nature^ as it is. The author adds, as explanatory and synonym- 
OU8 statements, ‘•what seems, to involve a new and distinct idea, 
namely, that the one rest on their own evidence, the other on 
the evidSnee of the facts concerned. 

To this we may reply that ‘ thought as it ought to Tbe ’ is 
certainly not contiued to Formal iteasoning. Wherever we 
think wrong, and have to be put right, we are in the domain 
ot^*tljought as it ought to be.* Lord Bacon's inductive logic 
jv’oicssed to substitute right thinking for wrong. We commit 
fallacies of Deduction and of Induction equally ; and if Logic • 
does not put us right upon both, it must be for sbme other rea- 
son than the one now assigned. 

The addendum given, professedly to explain the above posi- 
tion, namely — that the Ai'istotelian laws are self-evident, and 
irreversible in thought, while the Baconian laws are inductions 
from facts and contingent or reversible — is iiioroly a re-state- 
ment of the general thesis as between self-evident or necessary 
truth, and inductive or contingent truth. 

(3) The third position is that the Aristotelian Logic pro- 
ceeds from the law to the facts^ constructing types or genera- 
lities, and rejecting what does not conform thereto ; while in 
the Baconian Logic, tbe procedure is from the/ac^‘ to the Zaw;, 
rejecting 5very law that Joes not account for the facts. This 
is a direct opposition of Method. 

Now, we may readily grant this position. But what is its 
bearing on the question in dispute The methods are different, 
but both are methods of arriving at truth ; both may be alike 
in want of precautions, and if so, both may, so far as appears, 
equally receive attention from the logician. 

(4) Tlie fourth position is perhaps the most remarkable. 
It is this : LUkv, in the Aristotelian system, implies a consciotis- 
ness of ohligfjtion; whereas, in the Baconian system, Law 
meads only uniform sequence. 

Here is that contusion of thought, so well pointed out bv 
John Austin, in connexion with the term ‘ Law,’ whereby 
there is introduced into* the order of natural phenomena the 
noticjii of authority and obedience. Law, as regards the order 
ot naUire, whether in mind or matter, is purely figurative ; it 
is applicable merely as expressing uniformitij of sequence; the 
Bthical and Politic^al definition — a rule set by intelligent 
superiors to intelligent irifenors, accompanied by the infliction 
of pain on neglect — cannot be transferred to the sequences of 
nature, whether mental or material ; the application to these 
contains only the single incident of law — uniformity. There 
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can be no moral right or wrong in Logic, except only in so far 
as we are all morally bound to seek the truth, an obligation 
extending equally t6 truth Deductive and to truth Inductive. 

(5) A fifth position maintained by the author is, that, in thd 
field 6f Thought, the oa/use is the conscious self ; the effects^ the 
thoughts produced by that self, through its own power, and 
under its own laws. To which we may reply, that bqth causes 
and effects are equally self, equally mental but not thereby 
radically contrasted, in manner of investigation, with external 
nature. Cause and effect in mind must bo discovered induct- 
ively, if at all.*^ Should the sequences be very prominent, little 
attention may suffice for their discovery; but that does not 
alter the method of proceeding. 

So much is Mr. mansel carried away by the application of 
the term Law, in its Ethical sense, to the process of thinking, 
that he censures Mr. Mill for applying ‘ physical causation ’ 
(meaning uniformity of sequence, ascertained by induction) to 
the moral and intellectual world ; as if there ever was any 
other mode of discovering the facts and laws of mind than the 
same processes, observation, and generalization, that apply to 
the material world. In short, he brings us round by a series 
of verbal ambiguities to the question of Free-Will and Neces- 
sity, which becomes thus a principal turning-point of the 
controversy as to whether Logic should, or should not, be 
confined to Deduction. 

The combined force of these five positions does not appear 
to establish either of the two allegations, namely (1) that a 
criterion of material truth is not only impossible, but self- 
contradictory, or (2) that to enlarge the field of Logic, is to 
assign it no definite field. We shall not here attempt a direct 
reply to the first, inasmuch as the exact basis <j>f inductive 
truth will be fully considered in another place. (^-PPENDIx D.) 
The second allegation is a challenge to assign a definite boun- 
dary to Logic, while over-stepping the limits of the Formal 
Logic. 

Mr. Mansel puts so much more stfess on the Theoretical 
than on the Practical side of Logic, that he would not be satis- 
fied with a reply based on the practical side. Let us enquire, 
then, whether a Theoretical Logic, embracing Induction, could 
be laid out and so circumscribed as not to be confused with 
any other scientific department, such, for example, as Mathe- 
matics, Physics, or Psychology. 

In the Intboduction, we have indicated a field of Theoretical 
Logic, according to the larger meaning of the Province ; and 
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in Appendix A, we have given Mr. Spencer's survey of the 
field in the sam^ larger meaning, lu summary, we may repeat 
tlie topics. « 

* 1. Thfi Laws of CoNSiSTBNcr, or Equivalence of Propositions, 
commonly understood as the Laws of Thought. Thesu give 
necessary (in the sense of analytic) inferences. They also 
give, in {be view of Hamilton and Mansel, the basis of^the 
Syllogism. 

• 11. The Laws of Deductive or Mediate Inference, as repre- 
sented by the Dicimm de omni et nullo. This we hold ’to be 
more than mere Self-consistency, or Equivalencot. It might be 
called Mediate Consisteiiicy^ the consistency of a conclusion with 
two conjoint premises, as contrasted with the consistency of 
an equivalent transmutation of a single proposition. Mr. 
Mansel would hold that this consistency is necessitated and 
self-evident ; and such an impression is not uncommon witli 
thinkers generally. In opposition to that view, we have con- 
tended that nothing less than the induction of material in- 
stances would justify the conclusion. 

III. The Law of the Dnifoumity of Nature, which is the 
basis of all material truth, and of all induction ; conseq[\ieiit1y 
the basis of the syllogistic axiom of mediate consistency. The 
consideration of this law may well precede the ordinary sciences, 
for it is an assumption running through them all. It may, there- 
fore, receive its first announcement in the science that deals 
with the criteria of all truth, namely, the separate science of 
Logic. It is followed out into a series of formules, kfiown as 
the Inductive Canons, which, in their own^here, may be com- 
pared with the syllogistic forms, in the Deductive sphere. 

Now, it seems to us, that a science may be constructed so as 
to include tie Laws and PormulsB of Immediate Consistency, 
"Mediate Consistency, and Greneral Uniformity, without trans- 
gressing the sphere of any other science. It need not run into 
Mathematics, the kindred Formal Science ; it need not trespass 
on the Physical Sciences, merely because it considers the pos- 
tulate necessary to thetn all, tliat is, Uniformity ; it need not 
run into Psychology, although it derives from that science the 
explanation of the ultimate nature of Knowledge, as Difference 
and Agreement. And there does not appear to be any other 
conterminous region. 

But we cannot concede to Mr. Mansel that Logic is essen- 
tially, or in the main, a theoretical science, and only incident- 
ally practical. We contend that the science would never have 
been called into existence, but for its supposed practical utility. 
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Indeed, the same might be said of its splendid giant brother, 
Mathematics. However agreeable and recretitive to some 
minds may be the contemplation of this great creation jef ages, 
yet, but for the necessities and difficulties of measurement, it* 
would* never have been heard of. Mr. Mansel supposes a race 
of intelligent beings, subject to the same laws of thought As * 
we j^re now, but incapable of transgressing these lajvs ; and 
declares that in the presence of such a race, the Logic of the 
Formal Concept, Judgment, and Syllogism, would remain thef 
same.’ Unfortunately even for the illustration, there is a 
fallacy of Relapfcivity in the very statement of the case. To a 
being that never committed an error, truth and error would 
be alike unmeaning; to appreciate the valid moods of the 
syllogism, as contrasted with the invalid, such a being would 
liave first to be told of an erring race, capable of confounding 
the two. Only after Adam fell did he know good and evil ; 
only by committing fallacies is any one competent to under- 
stand Logic- 

Postponing for a little the enquiry into the practical utility 
of the' Inductive extensions of Logic, we shall advert more 
particularly to the distinction of Form and Matter, on which 
so much stress is laid in the present dispute. To some Formal 
Logicians the distinction does not appear in all respects satis- 
factory. Thus, Dr. Thomson (Outline of the Laws of Thought, 
§ 16) remarks : — ‘ The philosophic value of the terms matter 
and form is greatly reduced by the confusion which seems in- 
variably to follow th45ir extensive use. Whilst one writer ex- 
])lains form as * the n»odc of knowing ' an object, another puts 
it for ‘ distinctive part,’ which has to do with the being or 
nature of the thing rather than with our knowledge qf it ; 
where it means * shape * in one place, which is (^'ton a m^ere 
accident, in another it moans ‘ essence so that it may be 
brought to stand for nearly opposite things. I will add, that 
probably there is no idea which these terms represent that 
cannot be conveniently expressed by others, less open tc* con- 
fusion.’ 

Mr. De Morgan says : — * When it shall be clearly pointed 
out, by definite precept and sufficiently copious example, what 
the logicians really mean by the distinction of form and matter, 
I may be able to dee I with the question more definitely than 
1 can do at tliis time.’ (Cambridge Transactions, vol. X Part 
II. p. 8,), Again, ‘ The truth is, the mathematician as yet, is 
the only consistent handler of the distinction, about which, 
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aeveribeless, he thiuka very litHe. The distinction of form 
and matter is^ore in the theory of the logician than in bis 
practice ; more in the practice of the mathematician tba.n in 
’ins theor3^* (Syllabus, p. 48). 

Hamilton illustrates Formal Truth in Mathematics th*us ; — 
To the notions of Space and Time, the existence or nou- 
existence of matter is indifferent. If matter had no existifiice, 
ntiy, if space and time existed only in our minds, mathematics 
»vould be still true ; but their truth would be of a purely 
formal cr ideal character, — would furnish us with no know- • 
ledge of objective realities.’ (Logic II, p. 66). iBut, in another 
place, he quotes, with a])probation, from Esser, a passage to 
the effect that truth consists not in any absolute harmony of 
thought, but in the correspondence of our thouglits with their 
objects. ‘ The distinction of formal and material truth is thus 
not only unsound in itself, but opposed to the notion of truth 
univ'crsally held, and embodied in all languages.* (Logic 1. 
106). And again (Reid’s works, p. 687), he remarks of 
Reid’s criticism on the Predicables, that Reid, like our British 
philosophers in general, was unaware of the difference between 
the Logical or Formal, and the Metaphysical or Real. The 
Predicables are forms or modes of predication, and not things 
predicated : in the language of the schools, second nntiuus, not 
first.’ 

Let us adopt Mr. de Morgan’s suggestion, and refer to 
Mathematics for examples of Form, in the opposition to Matter. 
In so doing, however, we are merely taking up an old subject 
under a new name. In Mathematics, we Wve the most com- 
plete development of reasoning by Symbols, called also Abstract 
reasoning. There will be other opportunities for examining 
the special processes of Mathematics (Logic op tuk Sciences, 
'Mathematics^ For the present, let us note what bears upon 
the question before us. The abstractions of Mathematics, like 
all other abstractions, are embodied in concrete instances ; the 
Form is always given in some kind of Matter. But the 
matter needed is so very spare and attenuated, that, by a 
stretch of language, we may say it is no matter at all. Yet, 
the circles of Euclid are circles of printer’s ink; they have 
ijolour and a definite size. If we compare them with the 
round shield of Achilles, or a gorgeous centre ornament in the 
roof of a palace, we may describe them as void of matter and 
substance ; but they have their own substance, nevertheless. 

The symbols of Arithmetic (still more, of Algebra) are 
material, although their peculiar shape has nothing representa- 
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tive in it. They are the signs of concrete facts — one^ two, 
three — which are inconceivable by ns, except in concrete 
instances. The simplest material will answer the p^i'posc — 
bread crumbs, pebbles, mud specks; bufc we must have, in the* 
mind, a series of discrete impressions, derived soxnehow or 
other ; even thoughts would do ; but we find it easier to wol’k* 
updli things of sense. Without some concrete basis, we cannot 
possess in thought any number whatever. This is merely to 
lefieat the received nominalistic view of Abstract Ideas. * 

There is, however, an important step that can be made in 
Mathematical lEleasonings, whereby we can altogether leave out 
of sight the concrete things (which is to refrain from realizing 
the very meanings of the numbers that we are handling). We 
can devise rules of operating upon the symbols, which, when 
duly constructed and checked by the proper precautions, will 
give us the same results as actual experiments upon the con- 
crete numbers. Having constructed our leciinal notation, 
we can base upon it a multiplication table, .^^ontaining equiva- 
lent formations of numbers ; and by mere h^rce of memory, 
recalling these symbolical equivalents, we can perform opera- 
tions of multiplying, without thinking of the concrete numbers 
at all. In getting oat the product of 94 by 116, we can leave 
the world ot numbered realities out of view for the time ; com- 
ing back to it only when the product has to be i)ractically 
turned to use. 

Now, by this dwelling among symbols, and rules and signs 
of operation, we are as ftir away from Matter, or things in the 
concrete, as we possibly be. If anything represents pure 
Form, the multiplication table does. The higher operations of 
Algebra keep us for longer periods withdrawn from concrete 
reality ; but the principle is the same. The symborfeal orations 
are more numei ous, the rules of operation more /‘omplicf^ted' 
the operations themselves more protracted ; yet there is no- 
thing new in the principle of working. 

The question then arises, Do these rules of operation upon 
symbols bear out the pretensions of f^ormal Logic, as to the 
self-evident, necessary, and non-material character of Formal 
Thinking ? Are all such rules, in their origin, completely 
withdrawn from the tests of concrete experience, as they are in 
the working ? The full answer to this question is the thebry 
of Deductive Reasoning in general, and of Mathematical Rea- 
soning in particular. It is enough here to make two observa- 
tions, First. If it be true, as the a posteri^ori thinkers maintain, 
that the final axioms of all Mathematics,— -on which repose the 
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rules ibr Arithmetical sums, for Algebraic equations, and for 
Geometrical deftnonstrations, — are inductions ironi experience, 
then these various rules of operation hate, after all, a purely 
'materiaf source, and are not evolved by the mind in ubstract. 
or formal thinking. » 

* 'But secondly. It is notorious and undeniable, that the rulot^ 
of operation, before they are timsted to, are tried and cheqjk^d 
by the results. A great many of them are so paradoxioal, so 
unpromising, and even repugnant, to the ordinary mind, that 
they are admitted only because of their being instrumental in 
bringing out true results (as proved by reftrence to the 
matter). Who would pnt faith in such a rule as ‘minus muL 
tiplied by minus gives plus,* unless fully assured by concrete 
trials that it leads to correct conclusions ? The impossible 
quantities of common Algebra, the infinitesimals of the higher 
Calculus, have been a perpetual stumbling-block, as regards 
their Form ; their sole justification is the test of actual facts. 

Seeing how many ingenious tricks can be played upon us 
by formulas and formalities, the most unexceptionable in their 
appearance, there probably is not a single rule in the whole 
compass of Mathematics that any reflecting person would trust 
to merely as a ‘ Ljiw of Thought,* without an appeal to the 
matter by actual trials. The reason why we are so confident 
in these rules, is that their verification is so easy, and has been 
BO complete. But in the absence of verification, we should be 
very chary indeed in admitting such rules as the multiplica- 
tion and division of fractions, vulgar and decimal, the extrac- 
tion of the cube root, and the like. We have often been 
deceived by more plausible foimialitios thantliese ; d(dus Latet 
in gejieralibuff, is true of all alleged ‘ Laws of Thought.* 

Thg sameVemark as to the necessity of inductive verifica- 
tion appliesj:o Logical Forms. Not one of the valid moods 
would be received by mankind upon formal evidence alone. 
The dictum- seems very evident, the nota notce even more evi- 
dent ; but the noia noice conducts us most plausibly to false 
conclusions, until by examination of the actual castjs we have 
laboriously fenced it with circumlocutions and qualificalions. 

When we oxamiue carefully the various processes in Logic, 
we find them to be material to the very core. Take Conversion. 
How do we know that, if No X is Y, No Y is X ? By exam- 
ining cases in detail, and finding the equivalence to be true. 
Obvious as the inference seems on the mere formal ground, we 
do not content ourselves with the formal aspect. If we did, 
we should be as likely to say, All X is Y gives All Y is X ; we 
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are prevented from this leap merely by the examination of 
cases. * 

Again, the laws o¥ Hypothetical Equivalence are dependent 
on our knowledge of the material circumstance called ^Plurality 
of Causes, but for which the formal directions as to Hypo- * 
thetical Inference would be quite different. ' ^ 

Mr. Mansel complains that the rules of Definition commonly 
given in logical treatises are extra-logical ; that is, they si^p 
out of Perm into Matter. The charge is well founded ; the 
writers obviously felt that Definition, confined within the 
narrow limits of the Formal, v'^ould be a very meagre affair. 
What would be logical defining in strict form ? Why, 
this. A Formal Definition consists in giving, as the marks of 
the thing defined, the marks of some higher Genus, together 
with the Difference. We have, then, these forms : — The 
Genus together with the Difference (in Connotation) is the 
Species ; the Species winus the Difference is the Genus ; the 
Species w/inus the Genus is the Difference. This is the whole 
theory of Defining, according to Formal L'^gic ; and it is worth 
nothing. 

Still more would a logic of Classification, to be of any value, 
trench npon material considerations. Logical Division is 
another name for classification. The rules of Logical Division 
are Formal, but they have to be held in check by the matter, 
otherwise they may lead us astray. 

It may be maintained that Deduction and Induction are 
properly continual operations ; they are the parts of one 
whole. Within certain small limits, Deductive processes are 
possible, upon rules of symbolical operation solely, these having 
been well fenced by a study of the matter ; but r<?kl ded^iction, 
the extension of a principle to new cases, suppo^s an exami- 
nation of the cases in their concreteness or actuality, exactly 
as in the inductive generalization of the rule. The judge who 
applies the law must look to the matter ; he must not commit 
paralogisms of form ; but he cannot stop short at mere formal 
correctness. 

Within the Inductive sphere, we might construct ndes of 
Formal operation, such as ought to commend themselves to a 
rigid formalist. Thus, A, B, and C, being joint causes of an 
effect X ; if A be reduced in amount, B or C must be corres- 
pondingly raised to keep up the effect ; if A be increased, the 
others are so far dispensed with, and so on. These are easy 
mathematical considerations, which we know to be correct 
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geuerally, and can therefore use formally without regard to 
the matter. • 

• 

* But th^ question at issue cannot be adequately stated, unless 
, we view Logic as a Practical Science. If its practical ebaracier 
is conceded, the propriety of extending the Province rests 
upon the utility of rules lor Induction. The presuniptiouj in 
favour of *such rules are these : — 

• First, it is admitted that Aristotle included in his scheme 
both Deduction and Induction, however imperfect may 'have 
been his view of their respective spheres, and however inade- 
quate may have been his handling of Induction. Thus, the 
testimony of the Founder of Deductive Logic is opposed to its 
exclusive pretensions. 

Secondly. In the table of Fallacies, sketched by Aristotle, 
and retained by the scholastic logicians, with slight moditica- 
tions, there are comprised Fallacies of the Matter, and of 
these some ai’e fallacies of Induction {non causa pro causa, 

From this wc may infer, that, in the opinion of logicians 
generally, people are liable to commit mistakes in regard to 
matter, no less than in regi^jd to Ibrni. We may infer farther, 
that it is not useless to give a reminder of these material and 
inductive biistakes, which is, in fact, a Logic of Induction. 

Thirdly. The scholastic period was marked by an almost 
exclusive attention to the formal or Syllogistic part of Logic. 
At the revival of letters and philosophy iu the ISth and iblh 
centuries, public opinion revolted against the narrowness of 
the conception, and found a spokesman in Bacon, who iiniugu- 
rated, amid very general applause, a Logic orTiidaotiou. For 
tlie last two centuries and a half it has been the pride of 
both physical and metaphysical philosophers to call themselves 
his disciples ^as regards the methods of pursuing science and 
philfisupby. 

Fourilily. The renovated Physics, or Ifatural Philosophy, of 
Galileo and Newton was accompanied with a professed Logic 
of liiductioii — the famous Regulos Pkilosophandi prefixed to 
the Third Book of the Principia, These rules, meagre as they 
are, were a guiding stai* in physical research to the enquiries 
of the 18th century. 

Fifthly. In the present day, when physical science has been 
so far advanced as to exemplify sound methods of procedure, 
the most distinguished physical philosophers stdl ieel and ac- 
knowledge the need of a systematic guide to research, for the 
more abstruse and subtle departments. The Lntroducti<»a to 
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Natural Philosophy, by Sir John Herschel, and the Qistory 
and Logic of the Inductive Sciences, by the lai^ Dr. Wfaewell, 
are testimonies to this want. 

Sixthly. Since the publication of the work of Mr. John* 
Stuait Mill, in which the Inductive Logic is methodized with 
a completeness previously unknown, applications have been 
extensively made of the Inductive canons to the Experimental 
Sciences. The investigations of ^Medical science have espeLi- 
ally profited by Mr. Mill's teaching ; a higher and surer stan^ 
dard'of evidence has taken the place of the loose methods of 
reasoning formerly prevalent. 

Seventhly. The Science of Politics is an equally striking ex- 
ample. The valuable work of Sir George Cornwall Lewis on 
the ‘ Methods of Observation and Reasoning in Politics/ makes 
perpetual reference to the Inductive Logic of Bacon, Her- 
schel, Whewell, and Mill, and only once or twice alludes to 
Formal Logic, although the author's education was such as to 
incline him to view that department with the utmost possible 
favour. He complains strongly of the wide-spread abuse of 
the Method of Agreement (the enumeratio b%mplex of Bacon) 
in Politics, as in other subjects ; and endeavours by precept, 
UTid by example, to counterwork the vicious tendency. 

l^^ighthly. Sir William Hamilton occupies a cohsiderable 
portion of his Course on Logic {nine Lectures out of Thirty- 
six), with Modified Logic, in which he considers Truth and 
Error, on the iriatorial side ; Observation ; Induction ; the 
(Credibility of Testimony ; and various other points related to 
the acquisition and communication of knowledge. The plan 
of his course would have allowed him, without contradicting 
his views of the Province of Logic, to have gone as minutely 
as Mr. Mill does, into Induction, and the operatiots subsidiary 
to Induction, such as Classification and Naming.^ 

Di*. Thomson, in his Laws of Thought, follows the exalnple 
of Hamilton, in the enlargement of the Province. In Part IV., 
entitled ‘ Applied Logic,’ he considers (shortly) the Starch for 
Causes, the Inductive Methods, Defirfition, Analogy, Chance, 
Classification, Fallacies generally, and the Division of the 
Sciences. • 


C. — EKPMEIUTION OF THINGS. 

The Classificat^'ou of Names (p. 61) leads by a natural 
transition to the Classification of Things. Moreover, in order 
to establish the most generalized propositions, we must possess 
correspondingly generalized Notions. 
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The totality of Existing Things may be divided in rarious 
ways,' under different principles of classification and division. 
We may partition the whole universe into Celestial Bodies 
.and Texvrestrial Bodies ; into Minerals, Plants, Animals ; into 
Solid, Liquid, Oas ; into Ponderable and Imponderable < into 
^tl^e Four Elements of the ancients, which division crudely 
gives the three states of matter, and the imponderables — IJeat, 
Light, Lastly, we may make a division into Matter and 
Mind. These various modes of sub-dividing the totality of 
things are useful for their special purposes. The purpose of 
the Logician is to arrive at a division that will. correspond to 
the distinct methods of enquiry, so as to partition the field of 
knowledge according to the best division of intellectual labour. 

We begin by re-stating, as an essential preliminary, the 
principle of Universal Relativity, by which all objects of know- 
ledge are two-sided, or go in couples. This statement is 
necessary to obviate the error, committed by Aristotle and 
others, of placing ‘ Relation ’ in an inferior or subordinate 
place in the classification. If Relation is recognized at all, it 
is fundamental and independent ; everything comes under it, 
it comes under nothing. The supreme position giv«n by 
Logicians to the ^ Law of Contradiction * is a mode of admit- 
ting this primary fact. 

1 . The deepest of all Relations is Object and Subjkct, com- 
monly called Mind and Matter, the External World and the 
Internal World, 

When we pass Irom being engrossed with pleasure or pain 
10 the consciousness of some extended thing, as a tree, we are 
affected with a marked shock of difference {"'We have made a 
transition the broade.st and deepest that the mind can ever 
pass through. These typify the two ultimate or final modes of 
the hc^rnan consciousness ; they mutually constitute each other, 
ou the principle of Difference or Relativity ; they canuot, 
therefore, be resolved one into the other, or into any more 
fundamental experience. The contrast must be accepted as 
the chief division of all things, on the principle of dividing 
upon the maximum of difference. One portion of knowledge 
we term the Object world, the Extended World, and, less 
correctly, Matter, and the External World, .The other portion 
we, call the Subject world, the Unextended Mind, and, less 
properly, the Interiml World. Indeed, when we talk of these 
two departments as dividing between them the universe of 
existence, we are using fictitious and unmeaning language; 
the ultimate universe, according to the law of Relativity, is a 
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couple; the highest real grouping of things is this two-fold 
grouping, called Object and Subject, &c. ^hese are the 
proper stimma genera^ Existence is a mere name. 

11- OsjEcrr has been variously represented and analyzed. • 
Some, have contended that it is an ultimate fact, given in our 
earliest consciousness. Others have resolved it into simpler « 
states of the mind. The diiiereut views on this subject be- 
long to the Metaphysical and Psychological question called 
the ‘Theory of External Perception/ We here assume that the 
notions expressed by ‘ Object’ and ‘ Subject,' can be analyzed, 
and we give ^me mode of the analysis. Object means (1) 
what calls our muscular and bodily e7i6rgies into play^ as opposed 
to passive feelings ; (2) Uis uniform connexion of definite feel- 
ings with definite energies^ as opposed to feelings uncounected 
with energies ; and (d) what affects all 7ninds alike^ as opposed 
to what varies in dilfereiit minds. 

( i) The greatest antithesis existing among the phenoineiia 
of our mental constitution is the antithesis between the Active 
and the Passive ; the muscles (with the out-carrying nerves) 
being the bodily instrument for the one, the senses (with the 
iii-briwgiug nerves) being the bodily instrument for the other. 
To this fundamental antithesis we are able to link the opposi- 
tion of Object and (Subject. Although developed 'by other 
circumstances, the contrast appears to be rooted in our greatest 
Psychological contrast. 

(2) The circumstance oi our feelings being definitely changed 
with definite active exertions on our part is a most notable ac- 
companiment of our objectivity. When we move across a’ 
room, and feel Oflr' optical prospect definitely changing with 
every step, and always going through the same definite changes 
with the same movements, we put this experierict - in contrast 
with feelings that fluctuate when we arc perfectly still, and 
have no relation to our movements; as the stages of an illness, 
the periodic sensations of hunger and fatigue, and the various 
passions and emotions. 

(3) It is a characteristic of the Object world, that different 
persons are aiiected in the same way. Those definite changes of 
sense, accompanying definite movements, as in walking down 
a. street, or in entering a room, arise in each person alike ; the 
other class of feelings — hunger, fatigue, fear — run a different 
lourse in difleren^ persons. 

These are probably the main features of the fundamental con- 
Drast of Subject and Object ; other subsidiary circumstances have 
been pointed out, but their discussion is not suitable to this place. 
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IIX* The Subject is explained by wbat has been naid of the 
Object ; it GOiItsertiS our passive states ; our feelings not de- 
finitely changed with definite energies ; abd the states wherein 
different persons vary in the same circamstances. 

lY. There are attributes common to Object and to Subject, 

* and attributes special to each. 

Kotwitbstanding the fundamental contrast of those two ex- 
periences, we can aifirm some attributes of both. Thus, within 
the sphere of each, we are variously affected ; we recognize 
object distinctions and subject distinctions. So we identify 
and compare object facts with one another, and subject facts 
with one another. From the vei'y nature of human know- 
ledge, these possibilities of discerning agreement and dillerence 
must bold in both departments. Hence : — 

First. The contrasting attributes of Likeness and Unlike- 
NESS belong equally to Object states and to Subject states. We 
identify and discriminate magnitudes, forms, colours, &c., 
which are object facts ; we identify and discriminate pleasures, 
pains, volitions, ideas, which are subject facts. Hence, affir- 
mations of likeness or of unlikeness may apply to every kind 
of knowledge whatsoever. Being in fsict the fundamental cir- 
cumstatices that define and constitute knowledge, such affirma- 
tions are* analytical propositions. 

Secondly. Quantity or Degree belongs to both states. This 
is Agreement and Difference in one important fact or feature, 
called more and loss ; the states of the subject mind are all 
of varying amount or intensity, as well as the states of the 
object consciousness, which we coll object^ proper tics — size, 
weight, hardness, &c. We may and do predicate quantity,, 
tbertdbrc. of evewthing* kuuwable. The. laws of Ouantitv, of 
which Maihematics is the complete development, pervade all 
.modes of existence. It is true tliat numerical calculations are 
rnustly confined to object propesrties — as space, dimensions, 
weight, and so on ; wc have no numerical ratios in pleasures 
and pains. This circumstance, however, which is a great 
drawback to the science of mind, is not due to the absenco of 
degree from mental phenomena, but springs from our inability 
to sat up an exact common standard of degree in the states of 
the mind, and to take precise measures according to that stan- 
dard. We are coiiscious of inequalities in our pleasures, 
emotions, and desires, but we have a difficulty in fixing the* 
degrees in an understood expressiou, such as may be cornmuni'- 
Gated to others, and permanently recorded. 

It ia usual to specify the leading modes of Quantity nuder 

17 
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Intensity, Daraiion, and Extension ; the last being a .mode 
spociai to the object. Intensity and Duration^ d'Ppiy both 
regions of phenouielia. Intensity is usually marked with re- 
gard to e.uih special property-intensity in colour, hekt, pres- ' 
sure, &c. Duration^ which is a degree of continuance, is more 
commonly abstracted from things, and enters into that great*^ 
andc all-comprehending generality, called Time, to be noticed 
more fully under next head. • 

Thirdly. The great and important contrast named Co-BxrsN 
BNOE find Succession is found in both departments of pheno- 
mena. • 

Co-existence is not an ultimate experience of the mind. 
We begin with modes of Succession^ which are developed into 
Co-existences. 

To the mind, which, with very slight qualification, can 
attend to but one thing at a time, all distinctive states of con- 
sciousness are successive. Succession is the Jaw of our mental 
being. The succession may be rapid or slow, wliich supposes 
the estimate of duraiion above noticed. In succession is 
grounded the important fact called Number or Discrete Quan- 
tity, ad opposed to the measure of continuance, or Conti imous 
Quantity. Wo identify groups of successions as twos, or 
threes, foui's, and so on. Thus the forms and modes of Quan- 
tity are involved in the modes of succession of our sensations, 
feelings, and thoughts. 

Duration and Succes.sion (with Number) thus belong alike 
to states of the Object and states of the Subject. TJ>e element 
of Time, which is duration and succession generalized to the 
utmost, and reduced to a common measure, is a property of 
lK)th worlds ; a circunisfarico that has been noticed from the 
very beginning of philosophy. " ^ 

Tlie prcdiciile of Succession also involves order of priority,* 
■which can apply to object and to subject states equally. 

Co exisience is an artificial product, a peculiar mode of suc- 
cession, which in its highest form is Simultaneity in Space, or 
Extensioii, a profierty of the Object splfere exclusively. There 
attaches to Mind an inferior mode of Co-existence, the co- 
existence of two or more awakened sensibilities atone moment 
of time. 

Of Attributes common to both spheres, we have thus Like- 
vUnlike, Quantity, Succession, Co-existence; but as the predi- 
tcation of Like-Uulike in the widest sense is, from the nature 
of knowledge, a purely identical proposition, we need state 
lOnly Quantity, Succession, and Co-existence. These are the 
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three ^ttribu teg assumed as distributing knowledge into difier- 
ent heads of Logical Method. ^ 

V. T^e attributes special to the OBJECr, are us follows : — 

(1) Extension , — This property is the f'undameutal circum- 
stance of the object world, the one fact common to whatever 
is'not mind, or not subject. When we are in a purely subject 
sUte, as a pleasure or a pain, we have no consciousness or ex- 
tension or space. The distinction between extended matter 
ind the uuoktended mind, explicitly made in the 5th century, 
A.D., was the ccminmcement of correct views of miud and 
mat ter. 

Psychologically considered, Extension is a mode of our active 
or moving energies, assisted by our senses. Motion is essen- 
tial to the consciousness of things as extended. Extension is 
a real properly whether with or without matter ; as scope for 
motion, even empty space is an actuality. The total of the 
Extended World is sub-divided into Extended Matter and 
Extended Space without matter. 

(2) Resistance^ Inertia, Momentum, or Force. — This is the 
characteristic property of Extended Matter, in its oppcisition 
to an Extended void. The putting forth of our energies in 
the j»eculiar mode called Pesisiance is p(‘rljap.s the simplest 
situation that we can be in, as regai’ds the active ^idc of our 
being ; hence, resistance may be con.siderjd our fundamental 
consciousness of the object world. Resistance is Matter ; the 
giving way of resistance, followed by movement, is Space. In 

-no subject state have we the peculiar sensibility culled force, 
energy, or resistance ; where that feeling is p’lesent, we apply 
the name matter. 

Extension jf^nd Inertia are the two generic Ikcts entering into 
the lo»g known group of attributes called i\ie ^tfimary qualities 
of Ae radical and identifying peculiarities of the 

so-called external and material world. Still, these are in close 
association with other properties, based on passive sensibility, 
or sense proper, as cglour, tactile feeling, &c. (^secondary 
qualities) ; which properties, of themselves, would not be 
object properties, bujb become so by their dependence upon the 
object* class. 

' (3) Oolrmr , — The pure and proper sensibility of the eye, the 
susceptibility to mere light, is not properly an object fact. 
The conjunction of the feeling with visual extension (the mus- 
cular sensibility of the eye), and with locomotion, is necessary 
to give objectivity to light and colour. Our notion of the 
.extended or simultaneous in space is based on movements, but 
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filled up and defined by our optical sensibility to varieties of 
light. Oar feelings ot' illamination are definitely connected 
with definite moveihents and in that way comply wi+h one of. 
the grand conditions of objectivity. 

(4) *'ibttcfe. — The commonly recognized sense of Touch is % 
compound of muscular energy with pure skin sensibility. 
Thir, last, or touch proper, is scarcely ever separated from the 
fundamental experience of Force or Resistance (we may make 
the separation by supporting the outstretched arm or leg). 
Hence, touch is adopted and embodied among object properties. 
The tactile ellects, called hard, soft, rough, smooth, are quali- 
ties of’ Matter. 

Sight and Touch are the senses most completely incorporated 
with our activity, or with our object experience. The remain- 
ing senses have a looser connexion with our energies, but, so 
far as connected, we rank tbeir indications among object 
quahties. 

(5) Sound, — Mere noise might be a form of simple subjec- 
tivity. When related to movements, as when steadily increasing 
or dirpinishing with our locomotion, it falls into a connexion 
with objectivity. So regularly is this connexion observed, that 
the fact is enrolled among properties of matter. 

(0) Odou ,)\ — An exact parallel to Sound. The objectivity 
of odour is established by its definite changes under definite 
movcnients on our part. 

(7) Taste. — There is here a compound of a peculiar sensibility 
— the proper gustatory feeling — with touch proper ; whence 
it comes readily into the object sphere. 

(8) Heat and Gold. — This property needs no other comment 
than the foregoing remarks on Sound and on Odo^ar. 

The various organic sensibilities of our body — Digestion, 
Respiration, Ac. — have a strongly subject characutr ; yet, they 
contract object relationships whenever they are definitely 
changed with definite movements, as when we connect reple- 
tion with taking food, or sufifocation with impeded breathing. 
But> in so far as they suggest no activities, or attitudes of 
energy, they are pure subject states, modes of self-consciousness. 

These are the various sensible properties of the species 
‘matter’ in the genus ‘extended;’ they are the modes, of 
primitive sensibility that we call material. There are other 
properties of a nic»re subtle and abstruse kind, aiTived at by 
the help of our intellectual processes — such as we call Attrac- 
tions, Repulsions, Molecular structure and arrangements — 
which are necessary to completeness in the enumeration. . 
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Th^ Sciences of the so-called External world are occupied 
with the variilas attributes now described. One portion of 
Mathematics is occupied with quantity in Extension; Mechanics 
* embraedia the essential fact of Matter, together with its other 
incidents; Physics and Chemistry include Light, Sound, Odour, 
•Beat, &c. 

VI, The attributes special to the Subject are the deling 
marks or essential attributes of Mind — Feeling ^ Wilt, and 
Thought. All these are in full antithesis to the great object 
facts, as above detailed. 

Of Feelings^ the greater pArt are pleasures and pains, which * 
ai*e our most unequivocal types of subjectivity. We never 
confound two such things as comfortable warmth, and lifting a 
chair ; the heterogeneous is at its utmost stretch in such a 
contrast as this. 

Our states of Will^ or Volitions, have a purely subject 
origin, namely, our feelings, with outcomings in the object 
sphere. The tw^o departments are here, as often happens, in 
close proximity, but are not therefore confused. Voluntary 
action is always reckoned a special characteristic of mind. 
For, although it is activity, directed often upon material things, 
yet its origin in the pleasurable and painful modes of sensi- 
bility gi\^>s it an indelible stamp of the subject. 

Our Theyaghts, Ideas, or Intellectual states, have in them a 
considerable amount of object reference; still there is a broad 
distinction between Sensations and Ideas, in the circumstance 
that the one class is, and the other is not, connected willi de- 
finite bodily movements. The succession of our sensations is 
in uniform accordance with our locomotive Und other move- 
ments; tlie succession of our thoughts is totally different. 
Henqe, altlfough our ideas are the reflexion or repetition ol‘ our 
•sensations, ^'et their manner of occurrence assimilates them 
with subject states. 

In the complex fact called Sensation, we have iuecssant 
shirtings of the scene, from the object to the subject. A sen- 
sation, as cognisant of*extension, resistance, colour, &c., is an 
object fact ; as a pleasure or a pain, it is subject. Now, un- 
mistakeable as the contrast is, wide as is the chasm, we may 
leap it a great many times in a minute ; we flutter to and fro, 
between the ple^urable consciousness of a sensation, and 
the intellectual measure of it as a thing of size, foi'rn, or 
colour. 

The sciences of the Subject World have thus to deal with 
our Feelings, Volitions, and Thoughts. They have, moreover, 
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to draw tbe delicato boundary line between the two w.orld8| 

to divide the spheres, where they become entahgled. 

♦ 

If it were now asked what, in the final analysis, is the ' 
nature of predication, we are able to affirm — Attributes of the 
Object^ and Attributes of the Subject^ declared as related 'in* 
as Co existing or as Successive. , 

VII. SuBSTAKCfi is not the antithesis of all Attributes, bflt 
the antithesis between the fundamental, essential, or defining 
attributes, and such as are variable or inconstant. 

From the relative character of the word Attribute, the faiuy 
grew up that there must be a subsir*i(um^ or something dif- 
ferent from attributes, for all attributes to inhere in. Now as 
anything that can impress the human mind — Extension, 
Resistance, &c., may be, and is, termed an attribute, we seem 
driven entirely out of reality, if we would find a something that 
could not be called an attribute, and might stand as a sub- 
stance. 

Rut ‘ substance ’ cannot be rendered by non-entity. Tbe 
antithesis that we are in search of is made up without so 
violent a supposition. Substance is not the absence of all 
attributes, but the most fundamental, persisting, inerasible, or 
essential attribute or attributes in each case. Tbe substniKc 
of gold is its high density, colour, lustre, &c. — everything that 
we consider necessary toils being gold. Withdraw these, and 
gold itself would no longer exist ; substance and every tiling 
else would disappear. 

The substance of Body or Matter, is the permanent, or 
es.scntial fact ol lMatter — Inertia or Resistance. This is the 
feature common to everything we call Body — whether Solid, 
Liquid, or Gas ; the most generalized, and therefore the 
ing property of Matter. The remaining attributt^? of matter' 
vary in each separate kind ; they inaho iho kinds or sped tic 
varieties — air, water, rock, iron, Ac. The real distinction is 
thus between the Essence and the Concomitants, tbe Invariable 
and the Variable, the Genus and the Species. 

The suhstanee of Hind is no other than the aggregate of the 
three constituent powers — Feeling, Will, Thought. These 
present, mind is present ; these removed, mind is gone. If the 
three facts mimed do not exhaust the mind, there must be 
some fourth fact; which should be produced and estiJiblished as 
a distinct mode of our subjectivity. The substance would then 
be four-fold. But the supposition of an ‘ ego ^ or ‘ self,* for the 
powers to inhere in, is a pure fiction, coined from non-eiitity. 
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by the illusion of supposing that because atiribnto applies to 
soTnetbinpr^ thSre must be something that cannot be described 
as an attribute. * 

Mr. Mill, as the result of his analysis, gives the following as 
' all ennnieration and classification of all Nameablo Thiugs ; — 

‘ 1st. .Feelings, or States of Consciousness, * 

* ‘ 2nd. The Minds which experience those feelings. 

• ‘ 3rd. The Bodies, or external objects, which excite certain 

of tiiose foelinj^s, toget.lier with the powers or properties^ 
whereby they excite them ; these last being included rather in 
compliance with common opinion, and because their existence 
is taken for granted in the common language from which 1 
cannot prudently deviate, ttian because the recognition of snch 
powers or properties as leal existences appt'ars to be warranled 
by a sound philosophy. 

‘4th, and last. The Successions and Co-<*xistencos, th^? 
Likenesses and Unlikenesses, between feelings or states ot 
consciousness. Those relations, when considered as sub- 
sisting between other things, exist in reality only between the 
states of consciousness which those things, if bodies, eiciie, if 
minds, eitl}er excite or experience. 

‘This, until a belter can be suggesled, may serve as a snl>- 
stiiuto for the abortive Classification of Existences, termed 
the Categories of Aristotle. The practical application of it 
will appear when we commence this impilry into the Import of 
Propositions ; in other words, when wo inquire what it is 
which the mind actually believes, when it gives what is called 
its assent to a propf)sition. 

‘ These four classes comprising, if the classification bo cor- 
rect,, all jJhmeable Things, these or .somt> of them must of 
•course coujfiose the signification of all names; and of these, 
or* some of them, is made up whatever we call a fact.’ (Logic 
Book I., Chap. III). 

The Categories of Aristotle. 

We owe the Oatogorios to the opposition made by Aristotle 
to Plato’s Realism of Universals. Plato viewed Eur or fteal 
Being as belonging only to Universals separated fiom their 
particulars ; they only being permanent as contrasted with 
tJie Generated and Perishable. Aristotle held, on the contrary, 
that Real Being attached only to the Particulars ; that certain 
varieties of Being might be predicated of an individual — Hoc 
aJiqiufl^ That man. This horse, Ac. — but that no Being had 
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any realiliy apart from the individual* The varieties of Being 
that might thus be predicated of a particular ^individual, he 
enumerated in a scheme known as the Categories (caTi} 7 ap^aii 
Predicamenta), They are as follows 
«• 

1. OtWa — Substantia — Substance* 

2. ^ U'tiTotf — Quantum — Quantity. 

3. llo^oV — Qu<de — Quality. 

4. n/»o« t £ — Ad aliquid — delation. 

5. riov — JJbi — Location. 

6. IIoTG — Qittjwido— Period of Time, 

7. llLe7a9ai — Jacere — Attitude, Posture. 

8. ^Ex — Habere — Equipment, Appurtenance, Property, 

9. WoiGiy — Facere — Active Occupation. 

10. riao-xciv — Pati — Passive Occupation. 

Mr. Mill points out the more obvious defects of the Cate- 
gories considered as an enumeration of Things. 

‘ The imperfections of this classifi cation are too obvious to 
require, and its merits are not sufficient to reward a minute 
examination. It is a mere catalogue of the distiiu'tions 
rudely marked out by the language of familiar life, with 
little or no attempt to penetrate, by philosophical analysis, to 
the rationale even of those common distinctions. Such an 
analysis, however superficially conducted, would have shown 
the enumeration to be both redundant and defective. Some 
objects are omitted, and others repeated several times under 
difierent heads. It is like a division of animals into men, 
quadrupeds, hofses, asses, and ponies.’ 

Hamilton endeavours to obviate this last objection, by cast- 
ing it into a scheme of successive grades of snbordi&atiori.. His 
elucidation is as follows : — ‘ Being (to oi/, ens) primarily 
divided into Being by Itsel/j (ens per se), and Being by accidhni^ 
{ens per accidens). Being by iUelf corresponds to the first 
Category of Aristotle, equivalent to Substance : Being by 
neoident comprehends the other nine,’ but is, I think, more 
properly divided in the following manner ; — Being by accident 
is viewed either as absolute or as relative. As absolute, it 
flows either from the matter, or from the form of things : if 
from the matter, — it is Quantify^ Aristotle’s second category. 
If from the form, it is Quality^ Aristotle’s third category. As 
relative, it corresponds to Aristotle’s fourth category Belationt 
4tnd to R<dation all the other six may be reduced* 

The arrangement would stand thus s — 
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L. Substance (1) 

* ( Qaantity (2) 

II, Attribute < Quality (3) 

• ( Elation (4) Place (5) 

I Time (6) 

I Pueture (7) 

Appurtenance (d) . 

Activity (9) 

Passivity (10) 

There is no evidence that Aristotle saw the division in this , 
light ; if he had done so, he might have adverted to the mis- 
placement of ‘ Relation,’ which, if it includes any of the others, 
equally includes them all ; Substance and Attribute, Quan- 
tity, Quality — are all relationships. Still, the arrangement is 
useful as showing how some of the worst defects may be 
remedied, and as an aid to remembering the list. The four 
first are easily remembered; the remaining six (under Relation) 
may be cast into three couples — Place and Time, Activity and 
Passivity, Posture and Possession or Appurtenance. 

The Categories do not seem to have been intended as a 
classification of nameable things, in the sense of “ an enumera- 
tion of i|ll kinds of Things which are capable of being made 
predicates, or of having anything predicated of them.” They 
seem to have been rather intended as a generalization of pre- 
dicates^ an analysis of the final import of predication, including 
Verbal as well as predication. Viewed in this light, they 
are not open to the objections oftbred by Mr. Mill. The pro- 
per question to ask is not — In what Category are we to place 
sensations, or any other feelings or states of mind, but — Under 
what categories can we predicate regarding states of mind? 
Tak«, for example, Hope. Wheo we say that it is a state of 
m^ind, we predicate ‘ sub>tance we ma}^ also describe how 
great it is (‘ Quantity’;, what is the quality of it, pleasurable 
or painful (‘Quality’), what it has reference to (‘Relation’). 
Aristotle scorns to have framed the Categoribs on the plan — 
Here is an individual : what is the final analysis of all that we 
can predicate about him ? 

The proper comparison of the Categories is to the Predi- 
cables, and to the Import of Propositions, or the Universal 
Predicates. Comparing the Categories with the Predicables, 
we see that through both runs the distinction between Fuuda- 
merital and ConconuiaTit, Essential and Accidental. The four 
predicables, genus, species, differentia, proprium, are predications 
of * substance accidens, — cuncomiance embraces 
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all the categories except sabstaiioo. Other categories ..thai> 
substance might be propria^ or predications deefbeed from the 
essence of the subjefct ; but it is probable that Aristotle, in 
speaking of ‘ fundamental ’ and ‘ concomitant ’ in connection 
with the categories, meant to include jwjpn'a in the category 
of substance. Probably Aristotle’s list of propria had bec^n * 
smaller than the list that could be made out now. Si^condly, 
if we compare the Categories with the Universal Predicated 
(Co-exisievee, Succesnov, Quantity)^ we see that the Categorie^? 
are more superficial and less ultimate than the later analysis. 
The category bf ‘ substance ’ (if we do not include 
belongs to the department of Verbal predication ; the remain- 
ing Categories are Beal predicates, corresponding to the final 
analysis of propositions. As such an analysis, they are open 
to the objection of not being ultimate ; for exanjple, the predi- 
cations concerning ‘ space ’ and ‘ time ' may r(?gard ‘ co-exist- 
cnco* or they may rt'gard ‘succession.’ More limn tliis, they 
are not adapted to any logical purpose ; they cannot be mo-de 
the r>aais of logical departments. 

While these comparisons show the bearings of tbe cate- 
gories as regards Logie, it should be kept in mind that their 
original purpose was simply to exhaust the possible predicaies 
regarding an individual, and not either to exhibit a classification 
of iiameable things, or to analj’ze tbe iniport of propositions 
with a view to the arrangement of logical departments. 

1). — THE UNIVERSAL POSTULATE. 

The theory of^Dc’monstratic n supposes that we come at last 
to something that cannot be demonstrated. Demonstration is 
the referring of a fact to a higher generality, a\roa(]y esta- 
blished ; to demonstrate such higher genei*alit,y v^onld be to 
find some principle still more general ; a few slepsih must lead 
us to something that is absolutely final, something whose evi- 
dence is not demonstrative, something believed in without 
extraneous support. ^ 

The edifice of demonstration is not complete until we clear 
out these ultimate foundations, and state distinctly the nature 
of the certainty attaching to them. Let us then ask what are 
the facts to be received without proof, as underivable, uride- 
ducible, undemonstrabJe ? 

In probing lo tho deepest foundations of knowledge and 
certainty, there has often been a confusion of tw^o classes of 
primary .facts — the Logical and the Psychological. By the 
Logical 2 r/7?mrdia are meant the indemonstrable assujuptiona 



TESTIMONY OF CONSCIOUSNESS. ;J67 

at tl\e foundation of all demonstrable truth ; by the Psycho- 
Icgicaly are rAeant the elementary sensibilities of the min(l» 
whence our complex intellectual prodacts are evolved b 3 '^ 
growth*agj.rL5gation, or association. What the logical founda- 
tions are, will be stated fully in this note ; the Psychological 
* foundations are the primary sensibilities arrived at in an 
ultimate analysis of the mind — such as Resistance, Mc^iou^ 
Colour, Sound, There may^ be a partial coincidence of the 
jtwo classes of ultimate data ; but the coincidence is not neces- 
sarily" total ; and each must stand on its own grounds/ The 
propriety of an Analy'sis of the mind needs to»be establishetl 
by evidence; hence it must appeal to some first principles 
different from itself; so that the priority belongs to the Logical 
foundations of our knowledge. 

The ph!*ase ‘ Universal Postulate,’ proposed by Mr. Herbei t 
Spencer, to cxprchs the ultimate foundations of certainty, is 
adopted from Euclid. While the subject-matter is quite differ- 
ent in the two applications, there is this common feature, that 
in both something has to be begged on one side and granted 
on the other ; one person cannot force another person into the 
admission. The basis of all reasoning is something mflitnally 
conceded betv^reon tlie different reasoners. When an opjionont 
accepts & certain first principle, and declares that he will 
abide by- all its consequences, we may compel him to accept 
whatever we can show to be a consequence ; but we have not 
the same fulcrum with the first principle itself. 

In reviewing the modes of stating the primary assumptions, 

we may commence Avith the so-called Lawi? of Thought — 

Identity, Contradiction, and Ei^duded Middle. These, h(»w- 

ever,^re ido limited for our purpose. As explnined in this 

•work, thej^ are laws of Consistency and Equivalence ; the 

FoVtnal Logicians suppose them to include also Syllogism, or 

Mediate Consistency ; by no cne are they held as furnishing a 

criterion of material truth. • 

» 

Hamilton has put forward ‘ the testimony of Consciousness ’ 
as the ultimate and* infallible criterion of certainty. He ex- 
presses the reference to consciousness in these three maxims 
or jirecautions : — 

* (1 ) That we admit nothing, not either an original datum of 
consciousness, or the legilimate coiiRequencc of such a datum. 

‘ (2) That we embrace all the original data of consciousness, 
and all their legitimate consequences ; and — 
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* (3) That we exhibit each of those in its individual integrity^ 
neither distorted nor mutilated, and in its ‘relative place, 
whether of pre-emiaenoe or subordination.* (Reid’s Works, p. 
747). 

Stilted in general terms, this criterion seems unimpeachable. 
But when we come to specific enquiries, we are aware of its 
vagueness and uncertainty. Our present consciousness must 
be admitted to be our present consciousness ; when wo feel 
hungry, we have the fullest certainty that we are hungry. 
The question, however, arises — what does consciousness say to 
tacts in the past, and to facts in the future. And strange as 
the thing may appear, people may differ as to what things we 
are actually conscious of, as will be seen presently. 

Mr. Spencer expresses the Universal Postulate under the 
form of the Inconceivability of the Opposite. The only reason 
as.signablc, he says, for our primary beliefs, is the fact of ‘ in- 
variable existence tested by an abortive effort to cause non* 
existence.’ When the opposite of au assertion is utterly 
unthinkable by as, we can do nothing but receive that assertion 
as truv.. 

The difficulties attending the employment of thip test are 
these : 

First. The examples that are most in its favour are cases 
whore the opposite is a self-contradiction. 1 cannot think that 
I do not at present exist, because the two sujipositions are in- 
compatible ; the attempt is a violation of the law of consistency. 
So, — ‘Motion cannot be thought of without an object lhat 
moves being arthe same time thought of’ is an instance where 
the two statements give the very same fact; ‘ipotion’ and 
‘a thing moving,’ are two slightly different jffirascs jEor an 
identical conception. The opposite is pure self-car tradict^m.' 

Now, for all such instances, a postulate of solf-consisteney 
would answ’cr the same end as a postulate of unthinkableness 
of the negation- 

Secondly. In assertions whore there* is not mutual implica- 
tion but difference in tilings conjoined, the iuconceivabienoss 
of the disjunction has arisen from unremitted experience, or 
indissoluble association. This is the case with extension and 
colour ; we cannot think of an object as extended without 
thinking it as of some colour ; the visible form, although a 
ilifferent fact from colour, has always been embodied in an 
optical impression of colour. Again, ice cannot, without great 
difficulty, be thought of but as cold ; the visible appearance 
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of ice and the sensation of warmth are repugnant because of 
the strong opposing association. 

The s^me remark applies to the (propel) Axioms of Mathe- 
matics. The iteration of them in fsxperience creates an almost 
indissoluble link of thought in their favour. We are practi- 
cally unable to think their opposites. So with the Logical 
Axiom o£ Mediate Consistency. 

* Now, with regard to this class of beliefs, it is an open ques- 
tion, whether the stress should be laid upon the acquired 
inconceivableness of the negations, or upon the circumstance 
that has brought about the inconceivableuess* namely, the 
unbroken iteration of the facts. Whether are we to lay hold 
of the primary condition, or of its consequence or concomitant ? 
There seems to be a presumption in favour of the primary 
condition, uamely, the unbroken experience. 

Mr. Spencer himself attributes our inability to conceive the 
opposites of axioms and other strong beliefs to the experience 
of the race accumulated and transmitted to ns. ‘ Objective 
facts are ever impressing themselves upon ns ; our experience 
is a register of these objective facts ; and the inconceivableness 
of a thing implies that it is wholly at variance with ihe re 
gister.* / 

Thirdly. There are propositions admitted by us to be uni- 
versally true, but whose opposites we can well conceive. 
Such is the law of gravity. We can easily suppose that law 
to be suspended. The reason in this case is, that although the 
greater number of unsupported bodies fall to the ground, some 
do not ; smoke and dust may bo seen asoeiidinerj We learn to 
regard these as exceptions, but they prevent ns from having 
an overpowering strength of association between the absence 
of solid support and the descent of a body to the ground. 

J^'^ourthly.'* Some examples given as unquestionable applica- 
tions of the principle of luconceivableness are denied by a 
whole school of thinkers. Both Sir W. Hamilton and Mr- 
Spencer maintain that w© are under the neceskity of believing 
the Persistence of Force ; that wq cannot conceive either 
Matter or Force as absolutely created or absolutely destroyed. 
It is under the first kind of inconceivableness (where the 
opposite is a self-contradiction) that this case is brought; there 
is no attempt to affirm it ou unbroken experience. The 
self-contradiction, however, is by no means apparent ; Force is 
one thing, and its commencement or termination is seemingly 
a different thing. That aspect of Force whereby, in communi- 
, eating itself, it loses the numerical equivalent of what is- 
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communicated, becomes familiar to us after we are educated in 
inecbauical facts ; and we are tlieu prepared* to receive the 
doctrine of Persistence. But prior to this experience, which, 
to be sure, is requisite to a clear and precise cogfiition of' 
Purees we can form a conception of force beginning we know 
not how, and ending we know not how. We are not at firsb' 
8triv*k with any self-contradiction in force aiising out of no 
prior force; the contradiction that we discover at 'last is "a 
contradiction of our experience, • 

A still more doubtful example is furnislied by the question 
of questions— •Material Perception, which Mr. Spencer upholds 
in its popularly received form, on the authority of the test of 
iiicom3eivableness of the negative. Mysterious as is the con- 
sciousness of something out of consciousness, we are, he says, 
obliged to think it. ‘ The current belief in objects as external 
independent entities, has a higher guarantee than any other 
belief whatever.’ Yet this is the belief that would have re- 
mained undisturbed to this hour, but for its glaring ficlj-cotttni- 
diction^ first exposed by Berkeley, and since by others. (Sec, 
in particular, Perrier’s lleview of Berkeley). Any lest uf 
belief “that guarantees this assumption must needs be repudi- 
ated by the nniuerous bclii^vers in its self-contradictory 
character. There is an evident incongruity in layifig down, 
as a universal postulate, what begs the very point in dispute, 
in a leading controversy. 

Fifthly. Mr. Spencer’s view, that inconceivableness (where 
there is no self-contradiction) represents ‘ the not result of our 
experience up to the presen*^ time,* supposes a theory of the 
fcnircxii of hdftf wliieh is liable to great objections. Ho 
considers that our habitual contact with actual things has 
engiained in our minds an inten-sity uf connexion •between the 
ideas of those things proportioned to the frequency of their, 
recurrence. For example, Space relations are the most iteraled 
of any, and, consequently, our minds are moulded to these with 
the liighest possible tenacity. Next are Matter and Force 
relations. In this way, as already renftarked, our repugnance 
to form even an idea of the opposites is a proof of the persist- 
ence of the corresponding facts. So that, experience and 
inconceivability of the opposite are convertible statements. 

Now, h may be granted that the contact witli actual thing.-, 
is one of the sources of belief ; but it is not the only nor the 
greatest source. Indeed, so considerable are the other sources 
as to reduce this seemingly preponderating consideration to 
comparative insignificancy^ The competing elements are 
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briefly the folio wingf : — (1) The pinnate impetuosity of believ- 
ing that what^s will continue; and (2) The influence of our 
strong emotions and predilections. Bofh influences will be 
illustrated afterwards as prevailing causes of error or Fallacy 
{Book VI). There should also be taken into accomit the 
' ^rcumstance that our strength of association does not I'cpresent 
the con^parative recurrence of the fact, unless our positien is 
^uch as to encounter the facts in proportion to theiv exact 
frequency. What is most familiar to nature, may not be the 
most familiar to u i. We may not see the world from a , 
central or commanding point of view. The bflst example of 
this is our excessive familiarity witli one typo of canwation — 
the human will; in consequence of which, we represent that 
as the proper and natural type ; whereas, it is an exceptional 
and narrow instance of causal agency. 

There still remains the effect of society in propagating and 
iterating certain jiropositions in language ; by wliioh iteration, 
no less than by confronting the facts in our own person, we 
are moulded to belief in certain doctrines. On the whole, 
therefore, when the various agoucios operating to form our 
convictions are taken together, the one circumstance as'signed 
by Mr*. Spencer is so overborne as to render our strength of 
belief -no just criterion of the facts believed. 

Sixthly. J^othiug is gained by putting under one head, and 
subject] ug to a common tost, two classes of beliefs so distiuct,^ 
as Self-Consistency and Coiisistoncy wdth Facts, Hitherto, in 
philosophy, these two departments, under various names, have 
been kept distinct. The one is known as Formal Truth, 
Necessary Truth, the Laws of Thought : the ofher is Material 
Truth, Cou|iugent Truth, Inductive Certainty. Although the 
mostistron^y iterated of the laws inductively arrived at tend 
to indissoluiile associatiouvS, and to a difficulty of thinking their 
opfjosites — in that way approximating to the truths of consist- 
ency, this is a mere incident belonging unequally to things 
that arc alike true. _Whea the inconceivability occurs, a 
reason can be given for it; and the reason not being always 
the same, there is no propriety in disguising the deeper dif- 
ferences by the superficial agreement. We are not obliged to 
have only one Universal Postulate. Should there occur two 
veVy different kinds pf certainty, neither reposing on the other, 
our proper course is to assign different postulates. 

On these various grounds, we demur to the test of the 
‘Inconceivablenoss of the Opposite’ as the basis of all cer- 
tainty, or as the matter that cannot be proved, bnt must be 
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asked and granted, before der^onstration can begin. We E^onld 
propose, instead of that test, at least two Postulates, accord- 
ing to the distinction last noted ; perhaps more mjly be re- ^ 
quisite. 

First and foremost, we should place the Postulate of CoNSli^ 
TBNCY, or Self-Consistency — the absence of self-con tradictidw. 
Thie is the basis of Immediate Inferences, or Equivalent Forms. 
It must be couceded as a prime conditicn of all reasoning, 
discussion, and intelligent communication. Enough has been 
said in regard to it. 

Secondly, there must bo some assumption or assumptions at 
the foundation of all inferences or conclasions from Ex[»erieuoe 
— some grounds of Material or Inductive certainty. There is 
much more difficulty in deciding what the postulate should be 
for the department of real inference, or whether a single 
postulate is enough. Wo here enter upon a totally new 
sphere. 

In order to guarantee the conclusions of our experience, 
or to support ub in such allegations as — ‘ water quenches thirst,’ 

‘ unsupported bodies fall’ — there is clearly demanded, iu the 
first instance, a trust in present consciousness. We must assume 
that what we feel, we do feel; that onv sensations and feelings 
occur as they are felt. Whether or not we call this an irresisti- 
ble belief, an assertion whose opposite is inconceivable or 
unthinkable, we assume it and proceed upon it, in all that we 
do. The calling the negation unthinkable does not constitute 
any reason for assuming it ; we can give no reason better than 
that we do assume it. 

The importance of stating this primary assumption is not 
apparent, till we proceed beyond it. We are cs^-ried a very 
little way into knowledge by the admission taken by itself; 
we must make some steps in advance, and assume things^ 
seemingly precarious iu their character when compared with 
the decisive certainty of immediate consciousness. 

It is requisite, in the second place, that we should believe 
in past consciousiiess, or mmLory, Unless wre trust our recol- 
lection, our knowledge is limited to what is tLOW present ; and 
we cannot compare two successive experiences, or declare two 
iacts to succeed one another. We have, one moment, the 
consciousness of thirst ; the next moment, we have the con- 
sciousness of a certain act called drinking ; the next follow- 
ing moment, we have the farther consciousness of relief from 
thirst. The succession of the three steps is a fact or experi- 
ence; but we cannot believe it, unless we believe in thc^ 
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receut faot^ given in memory, as well as the present, given in 
oonscionsueBS. 

The belief in memory must therefore be postulated. It 
may be ashedi however, are we to believe oar memory without 
limits, or, if not, what are the limits to our belief? If there 
be any circumstance qualifying or defining the beliei, that 
circumstonce should be produced as something more funda- 
mental, and therefore proper to take the place of the assump- 
tion that it limits and qualifies. In short, memory must be 
believed in ; yet the pustulate of the belief is not wholly 
independent and isolated, but leans to some extent on another 
and a difibrent postulate. 

Granting, however, that the belief in memory, as well as 
the belief in present consciousness, is a primary assumption, 
we next remark that it comes short of our needs. The most 
authentic recollection gives only what has been; something 
that has ceased, and can concern us uo longer. A far more) 
perilous leap remains ; the leap to the future. All our interest 
is concentrated on what has yot to be ; the present and the 
past are of value only as a clue to the events that are to 
come. Now, it is far easier to satisfy us of what hao been, 
than of what is still to be. 

Tl^i postulate that wo are in quest of must carry us across 
the gnlph, from the experienced known, either present or 
remembered, to the unexperienced and unknown — must per- 
form the leap of real inference. ‘ Water has quenched our 
tliirst in the past by what assumption do we affirm that the 
same will happen in the future P Experience does not teach 
us this ; experience is only what has actually been ; and, 
after never so many repetitions of a thing, there still remains 
the peril of venturing upon the untrodden land of future 
possibility.,, 

The fact, generally expressed as Nature’s Uniformity, is the 
guarantee, the ultimate msjor premise, of all Induction. 
* What has been, will bo,’ justifies the infei^uoe that water 
will assuage thirst in after times. We can give no reason, or 
evidence, for this uniformity ; and, therefore, the course seems 
to be to adopt this as the finishing postulate. And, undoubtedly,, 
there is no other issue possible. We have a ohoice of modes ot 
expressing the assimption, but what^sver be the expression, the 
substance is what is conveyed by the fact of Uniformity. 

As nature is not uniform in everything, we have to apply 
a test to discriminate the uniformities from the varieties. 
There is a uniformity in the manner of animal generation, but 

18 
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not an absolute sameness in the individuals born even of the 
same pair. Now experience will not establish tiiniformity, but 
it will establish exceptions to unifomiiiy ; it will sift the ^natural 
sequences and enable us to reject all that are not uniibrm. It 
does not prove that anything will always be in the future 
what it has been in the past| but it will prove that some things * 
have been uniform in the past, and others not uniform. It 
has at least a destructive certainty. • 

Let us word the postulate thus : — What has uniformly besftu 
in the past will be m the future. Otherwise, ‘ what has never 
been contradicted in any known instance (there being ample 
means and opportunities of search) will always be true/ In 
the course of our experience, we have seen a great many pro* 
mising uniformities break down. Again, we have found in- 
stances that have never tailed ; on such cases, we venture, 
and it is a mere venture, to predict the future continuance of 
the same state of things. We go forward in blind faith, until 
we receive a check ; our confidence grows with experience ; 
yet experience has only a negative force, it shows us what has 
never been contradicted ; and on that we run the risk of go* 
iug forward in the same course. 

This assumption is an ample justification of the inductive 
operation, as a process of real inference. Without it, wo can 
do nothing ; with it, we can do anything. Our only error is 
in proposing to give any reason or justification of it, to treat 
it other wise than as begcjed at the very outset. If there be a 
reason, it is not theoretical, but practical. Without the as- 
sumption, we could not take the smallest steps in practical 
matters ; we could not pursue any object or end in life. Un- 
less the futnrc is to reproduce the past, it is an enigma, a 
labyrinth. Our natural prompting is to assume s^ch identity, 
to believe it first, and prove it afterwards. ^ 

This third Postulate is, properly speaking, the Postulate of 
Experience. Not only does it involve a hazard peculiar to 
itself, making a broad line between it and the postulates of 
•present conscionsness and of memory,* but it seems to remove 
all the doubts and ambiguities connected with these appar- 
ently more facile assumptions. Nothing can be better evidence 
than present reality, provided we do not mistake an actual 
consciousness for an inference, or a recollection. This diffi- 
culty is got over by comparison of instances, and by the appli- 
cation of general principles, which repose ultimately upon the 
Great Postulate. 

So with Memory. We trust implicitly a recent recolleo- 
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fcioQ. but as the interval of time enlarges, our trust diminishes. 
A limit has thus to be prescribed, through a comparison of 
experiences, followed by an inference from the past to the 
future, ^hich brings ns round again to the assumption of the 
future from the past. Hence, whichever way we tura, we 
'find this to be the one resting place for the sole of our foot. 

. E.— ARISTOTEL1A.K AND SCHOLASTIC FALLACIES. ' 

• The At*istotelian is the basis of all subsequent cl.issificatious. 
It proceed^ upon the distinction between fallacies in Language, 
and fallacies in Thought. * 

L Fallacies arising in Language ( In Diotiojie, o! wapa 

1. Aequivocatio, Homonymia, ojubwwfila ; ambiguit}' 
in a single term. This is a very comprehensive class of fal- 
lacy. One of the examples given by Aristotle illustrates an 
ambiguity in the word ‘ necessary.’ ‘ Evil is good, for what is 
necessacy (ra deoWa) is good, and evil is necessary.’ What is 
necessary as a means to a desired end is good; but what 
necessarily results from antecedent conditions may be evil. 
Whately gives, in his Logic, an enumeration of words often 
used ambiguously in discussion. This task belongs asrmuch 
at least to the lexicographer aa to the logician. Thus ; ‘ Ex- 
pect ’^-.is hither what is possible, as that the sun will rise to- 
morrow, or what is right, as * England expects every man to 
do his duty. ’ ‘ Old ’ means either length of duration, or dis- 

tance of time. As age gives experience, and experience often 
teaches wisdom, there is a disposition to regard the ancients 
as wiser than ourselves. To this Bacon replied, * we are the 
ancients ;’ we inherit the wisdom of the old, and can add to it 
more experience. 

A chief c^se of ambiguity is that the signification of words 
is constantly shifting. The word ‘ publish ’ formerly meant 
‘ communicate ' or ‘ show,’ — * The unwearied sun publishes to 
every land.’ This is now the legal meaning of publish : to 
publish a libel is not necessarily to print it, any communica- 
tion of written libellous matter to another is sufficient. The 
law still speaks of ' uttering ’ coin. 

* Some ’ is of interest to the logician, m its two chief senses 
' some at least,' and ^ some at most,’ or some = not none, and 
some = not all. 

The remedy for ambiguity is Definition. 

2. Amphiboly j amphiboliaj aptpifioXia, A sentence may have 
two grammatical renderings, but. by preference suggest the one 
intended to mislead. This was an occasional trick of the 
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ancient oracles. ^ Aio te, j^acida, Bomanos vincere posse,* 
reads as well whether the Romans are victors or vanquished. 

‘ I hope that you the*enemy may slay,* 

3. Fallacia compositionis et divisionia. Whately defines this 
fallacy, as the use of a term collectively in one premise, and 
distributively in another. If the term is collective in the 
major premise, and distributive in the minor, it is a fallacy of 
division ; if the collective is in the minor, and the distributive 
in the. major, it is a fallacy of composition. 

Five is one luumber, 

Three and two are five, 

Three and two are one number. 

Three and two are two numbers, 

Three and two are five, 

Five is two numbers. 

Aristotle gives a similar division, — or the possibility 
of wrong disjunction, and Siaiprfftv or the possibility of wrong 
conjunction. His example of dtaipetris is : — 

Five is two and three ; 

Two and three are even and odd ; 

Five is even and odd. 

This would be a fallacy of composition, according to Whately; 
and Mr. Poste observes that it is not easy to understand exactly 
Aristotle’s distinction, and not worth the trouble. 

4. Fallacia Frosodiae or Accmius, wpoaivSia. This is of 
very trifling consequence, and chiefly noticeable because of 
the difierent meanings that may be given to a sentence by 
varying the emphasis. Mr. De Morgan remarks that the 
commandment, ‘ Thou shalt not bear false witness against thy 
neighbour,’ is often read with the emphasis so placed as 
suggest that subornation is not forbidden, or tLi.t anything 
false except evidence is permitted, or that it may be given yV 
him, or that it is only against neighbours that false witness 
may not be borfie.’ Most of the old examples are mere puns. 
^ Tn es qui es ; quies est requies ; ergo, in es requies.’ 

6. Fallacia figurae diciionis^ irxtjtia According to 

Aristotle’s view, this fallacy is a species of grammatical 
mistake, arising from the circumstance that unlike thirigs 
have names with a like inflexion. Thus, and euitihg 

have the same termination, bnt. one applies to a state or 
quality, the other to an action. 

II. Fallacies in Thought (Eastra IHctionem^ oi cfu? 

1. Fallacia acddentis^ or a dido siiinpliciier ad dictum 


^Fallacy of Division. 

I Fallacy of Composition. 
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secmidum quid^ Trupd to irvppepi^ied^^ A fallaoj assaming that * 
subject and {kredicate have all their attributes in common. It 
is taking a predicate as coextensive iifith a subject, when it 
is not* 

2. Fallacia a dieto seeundwn quid ad dictum gimplidiery 
•TO uttXujv ^ fi'q air\£^9 dKKh Tr'q ^ wov ^ wore ^ 7r/>o'« Ti Kvf^eaOaij 
coniusjon of an absolute statement with a statement limited in 
manner, place, time, or relation. 

What yon bought yesterday, you eat today \ 

You bought raw meat yesterday ; , 

You eat raw meat to-day. 

This is the converse of the fallacia aoeidentis ; many of the 
examples of both are instances of erroneous conversion of an 
universal affirmative. 

3. Ignoratio Elenchiy ro vrapd Tijv tov eXey^^ow dr^voiavy an 
inadequate notion of confutation. A debater undertakes to 
contradict and overthrow a thesis, and proceeds to destroy 
some different position. It is the common error of arguing 
beside the point, of proving what has only a superficial 
resemblance to the conclusion, or of simply trying to distract 
attention from the point at issue. Mr. de Morgan dlassifies, 
along with this, any attempt to transfer the ornis probandi to 
tbe'^vrong side. 

4. Fallacia consequentis^ non sequitur^ ro vapd ro iiropLnvov. 
To mistake gall for honey, becanse it is yellow, is a mn 
sequitur. Rain wets the ground, therefore wet ground implies 
that it has rained. Every one in a fever is hot, but every 
one that is hot is not in a fever. In this case also, the ex- 
amples are generally instances of wrong conversion of an 
nniversal affirmative. 

f . Petitio Principiif to vapd rb ev dpy^q Xujiipdveiy Afistotle 
describes .five forms of this fallacy, (f) When one begs the 
vep}' thing that onght to be demonstrated. (2) When one 
begs universally, what onght to be demonstrated particularly. 
(3) When one begs the particular to help to prove the uni- 
versal. (4) When one begs all the particulars that compose 
the universal. (5) When one begs something necessarily con- 
nected with the conclusion. 

Logicians discuss the question whether the syllogism itself 
is a petitio prineipii. 

6. Non causa pro causa^ ro aUrtov W9 atrwv nBivat^ an 
inductive fallacy, for which another name is, post hoCy ergo 
proper hoOy which is the vice of the delusive induction called 
per simplicevt envmerationem. Whitfield attributed his being 
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overtaken by a hailstorm on a certain occasion to his having 
not preached at the last town. ^ 

7. Pallaoia phAriuntMerrogadwrmm^ to to TrKniit} cpwr^fAu^a 
€v voteiv^ is the fallacy of putting more questions than due as 
one. ^Y’hy did yon strike your father P It is an easy snare 
to ask a reason for a fact that has no existence. The first* 
members of the Royal Society were in this predicament, when 
they tried to explain why a dead fish weighed more &aa a 
living fi^h. The answer was, it did not, 

> Hardly any addition has been made to Arisiotle’h list of 
Fallacies by modern writers on the Syllogism. Aristotle’s 
principle of classification has been pronounced illogical, and 
new arrangements have been proposed ; bat his enumeration 
has not been materially increased. 

The arrangement followed in most Manuals of Syllogistic 
Logic, is that adopted by Whafcely. 

Rejecting as indistinct the division of Fallacies into those 
in the words (in dietione) and those not in the words {extra 
dicHonem)^ Whately divides them into Logical and Non* 
Logical.* The//o<;icaZ include all cases of insufficient premises 
advanced as sufficient ; all cases * where the conclusion does 
not follow from the premises.’ Such cases only, he cohte'-ds, 
are logical in the strict sense : logic having to do only with 
the sufficiency of the premises given for the conclusion based 
upon them. As Non-Logical he reckons all cases where the 
premises are sufficient for the conclusion, ‘ where the conclu- 
sion does follow from the premises,’ but where either the 
premises are unduly assumed, or the conclusion is irrelevant 
to the point in dispute. To settle whether the premises are 
legitimate or whether the conclusion is in point, pas^a beypnd 
the proper sphere of Logic. 

Such are Whately ’s main divisions. Tlic grouping of fch^ 
Aristotelian fallacies under them is as follows : — I. He sub- 
divides Logical fallacies intotbe Purely Logical and the Sehi- 
I.001CAL. The Purely Logical are Undistributed Middle^ and 
Illicit Process of the Major and of the Minor : two errors which 
Aristotle did not enumerate in his list of Fallacies {sophismata)^ 
whether beca.use he considered them too palpable to be fraudu- 
lently used by a sophist, or because he had sufficiently exposed- 
them in treating of the syllogism. The Semi-logiccd embrace 
all instances of ambiguous middle term. The ambiguity may 
be in the ieimi itself, or may depend upon the context. The 
ambiguity being in the term itself, we have Fallada Equvso' 
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cationis, and FaU^ia Ampkiboliae, Our author takes an ^ 
opportunity %f remarking that a term may have two meanings 
jrom accident (as the term ^ light’) ; oibfrom some connexion 
of resemblance, analogy, cause and effect, &c., between the ' 
different senses. The ambiguity arising from the context, we 
4mYe Falldda Oompositionis et Divisionia^ and Fallacia Adhidentia, 
and dieto seemdum quid ad dictum a^implidter, 1^ these 
* cases the middle term is not ambignons in itself, but is used 
► with different adjuncts in the two premises. 

11. In* the Ncn-logioal or Material group, the premibes may 
be nnduly assumed, and the conclusion may be.> irrelevant. A 
premise may be altogether false and unsupported. The only 
guarantee against this is a knowledge of the conditions of In- 
duction, The major premise may beg the conclusion (jpetitio 
princqyii ) ; being either the very same as the conclusion, and 
differing only in form, or not quite the same as the conclusion, 
but unfairly implying it. So much for premises unduly 
assumed. Turning now to the other sub-division of the Non- 
logical fallacies ( ignoratio elenchi^ or irrelevant conclusion)^ we 
find various modes of shirking the question particularized. 
One way is to lay great stress upon the objections, taking no 
notice of what may be said in favour. Another way is to shift 
grmnd* either to something wholly irrelevant, or from one 
premise to another. A third way is to escape under cover of 
complex and general terms. And a fourth way consists in 
appeals to the passions and sentiments, ignoring altogether the 
I'ational grounds of the point in question. (See Book YI). 


THE AXIOM OF THE SYLLOGISM. 

( Supplementary Note to the Secomi Edition.) 

I- 

In pp. 18, 15fi, 226, 287, 247, 269, the Logical Axiom of 
the Syllogism has been placed under the head of Inductive 
truth. This has not been done without misgivings, as the 
following remarks will show. 

' The drawing of a broad line between Immediate and 
Mediate or Syllogistic Inference, and the laying down of a 
Deductive Axiom founded on experience as the basis of the 
Syllogism, will be seen to be attended with difficulties. 

The first Is thcv anomalous middle position of the Hypo- 
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ihetical Syllogism, if we are bound to bring hypothetical 
inference under one or other of the two forms, 'we feel that 
our decision is not satisfactory ; the case passes somewhat 
* beyond Immediate Inference, and yet does not reiich t6'^ 
Syllogism. 

Tberl is the same unpleasant doubt about the cases dis- 
cusse<^ in p. 109, and p. 157, whore a singular proposition 
has to be treated as a Universal, We cannot, withodt con- 
siderable straining, make these out either Equivalent proposi- 
tions or Syllogisms. 

The second difficulty is still greater. The question has to 
be raised, whether syllogistic inference is or is not Self- 
consistency. Is the conclusion the mere equivalent of the 
premises, so that to deny it, while admitting the premises, 
would be self-contradictory ? 

That the conclusion of the Syllogism flows necessarily from 
the premises, is generally insisted on. To refuse the con- 
clusion would be to contradict the premises. Indeed, the 
self-contradiction would bo as unequivocal as in the denial of 
an immediate inference — all A is B, some A is B. In what 
then consists the distinction, as regards the logical foundation, 
or the kind of certainty, between Mediate and Immediate 
inference ? 

In the Syllogism, the bond of necessary equivalence lies 
between one proposition and two others ; in the immediate 
inference, it lies between one proposition and one other. 
This makes the case a degree more complicated, without 
apparently altering the generic character of the inference ; 
it is an infererree contained in the premises; it cannot be 
refused without contradiction in terms. 

This circumstance of necessary, or self-con sistenii relation- 
ship should appear in the axiom of the Syllogism. It does so 
in the dictum de omni et nullo. That axiom seems to be 
necessary truth ; we feel that to deny it would be not merely 
to deny a fact, but to deny in one form of words what we 
have already affirmed in another ; whfeh expresses what is 
meant by ‘ contradiction in terms,* and by the denial of a 
‘necessary* truth. 

The other form of the axiom — Nota noice — ‘ whatever has a 
mark has whatever that mark is a mark of,’ must also be 
' necessary^ if it is an exact equivalent. We cannot suppose 
that the Syllogism under one form’ of axiom is an implicated 
or necessary inference — an analytic judgment ; and, under 
another form, an inductive or contingent inference — a syn 
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thefic judgn^nt ; sucb a supposition could arise only from 
some great confusion of ideas. • 

■x* IF, uuder the guise of nota noto, the axiom is exactly equiva< 
lent in substance, as it is in appearance, to the mathematiml 
axiom of mediate equality — equals of the same are equal — 
it would not be an axiom of self-consistency, or an anjilytic 
judgmcAit That axiom may be very evident, may be t^tyled 
by oourtesy self-evident, but it is a synthetic judgment ; the 
'subject and the predicate are not mutually implicated ; its 
denial is not a contradiction in terms. The subject is ‘ equals ‘ 
of the same’ — things severally compared to a common stan- 
dard or measure ; the predicate is — equal by ‘ coincidence,’ or 
by being compared immediately — a totally distinct mode of 
comparison. These two modes are said to concur ; the trial 
by the one mode is a test or mark of what would happen in a 
trial by the other mode. We have an opportunity ofooniparing 
two things with the same third ; we have no opportunity of 
applying the two things to each other ; we are assured by the 
axiom that the coincidence of the two with the common third 
is proof that they would coincide if we could apply tlieiii to 
each other. There would not be a contradiction in terms, 
there would only be a contradiction of experienced facts, if wc 
deni^ that mediate coincidence infers immediate coinci- 
dence. 

Mr. Mill, in the new edition of his Vol. L, p. *JOS, 

states that he regards Formal Logic as the logic of m(*re 
consistency, and the dictum de omni as its axiom ; he docs not 
insist on applying to it the nota notoe, although he regards that 
form as the proper axiom for the logic of the pursuit of truth by 
way of Ddduction ; the recognition of which can alone show 
how it is possible that deductive reasoning can be a road to 
truth. SdP viewed it is^not self-consistency, but an inductive, 
contingent, or synthetic proposition, like the mathematical axiom 
of mediate equals. 

The difference between formal deduction and rea! deduction 
is the difference between syllogism and inductive or experi- 
mental truth. Beal deduction is the following out of an 
induction, and assumes the uniformity of nature. That the 
men living and unborn will die is a necessary inference from 
^ all men are mcMrtal,’ but not a necessary inference from the 
actual premise, which is confined to the men that have 
actually died. The real deduction contains three steps : — 
certain individuals possess the attributes called humanity, and 
also the attribute rn'ortality ; these two attributes have been 
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conjoined through all our past experience ; hence the preseace 
of the one marks the presence of the other. Now,\)ohn Brown 
^ and William Smith jihssess the first fact, humanity, therefore 
' they possess what it marks, that is the second fact, mortality. 
This is the application of the ttota notce in its purity and sim- 
plicity f the uniformity of nature being supposed in addition. 

Fort^groater clearness, . take another instance. * Alj[ inert 
substances gravitate ; ’ throughout all our experience, the 
property ‘ inertness ’ is a mark of the property ‘ gravity.’ 
^ow, the etherial medium in space has the mark inertia (by 
resisting the comets) ; it therefore gravitates. 

But still the question recurs, might not the inference in 
both these instances be given nnder the dicUim de omni t 
For, basing on the nnifbrmity of nature, we at once convert 
the special observations into a general law ; men in the past 
have died, men in the future will die ; whence all men are 
mortal. Cains has the marks of man, is a man ; Cains is 
mortal. Inert matter gravitates; the ether is inert; the 
ether gravitates. 

It would thus seem that the utiuinment of new truth by 
the way of deduction, does not imperatively demand any 
change of axiom. The dictum and the nota noics are equally 
suitable. If so, the inference must still be a case of neces;:.«iy, 
implied, or self-consistent truth. Of the dictum and the nota 
noUxi alike, we must declare that their denial is a self-contra- 
diction. 

Necessary or self- consistent inference, instead of being con-. 


sistency,’ * mediate necessity,’ ^ complex implication.’ The 
forms lying between immediate inference or prf^ositioual 
equivalence, and mediate inference or syllogistic equivalence, 
would be regarded as incidental varieties of Self-consistency ; 
they need not be forced under either of the two principal 
,^nera. 

When we say ‘ Socrates was wise,’ * Socrates was poor;’ 
therefore one man was wise and poor,’ we draw a necessary 
or self-consistent conclusion, but not by the way of the 
Syllogism, as representing deductive reasoning. From 
' Socrates is wise,’ and ‘ Socrates is poor,’ we can conclude 
‘Socrates is wise and poor;* ‘wisdom and poverty are con- 
joined in Socrates ; ’ the axiom or assumption here is — when 
properties can Be affirmed of a subject .«epar/»tely, or in separate 


fined to the manipulation of the equivalent forms of pro- 
positions, takes a wider sweep and embraces the Syllogism, 
which we should have to characterise as ‘ mediate self-con- 
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propositiouB^they may be affirmed oonjunctly, or in a com- * 
pound proposition — which is a mode of equivalence, and 
^nnol be denied without self-contradittloii. Again^ to pro- 
ceed to the farther variation — one man was wise and poor — * 
we perform the process of substituting for * Socrates’ the 
’designation ‘ one man,’ which properly applies to him# This 
is the* mode of equivalence constantly assumed in working 
algebraic equations; where, for any expression, we insert 
at pleasure another equal to it. Neither of these x^odes is 
the same as tne dicimri de 07nniy and, therefore, they need no|i 
be forced under the syllogism, although they agiount to some- 
thing more than stating an equivalent iV^rm of a single pro- 
position. The same remark applies to what has been termed 
‘ inference by added determinants,’ p. 109. The modes of 
‘ self-consistency,’ instead of conforming strictly to one or 
other of the two types — ^Equivalent propositions and Syllogism 
— ^may assume a variety of aspects. 

A further discussion of the true nature of Syllogism as con- 
trasted with real deduction will be found in Mind^ vol. iii., 
p. 137. Mill’s view of syllogistic reasoning as open to the 
charge of •peiitio principii is examined at length, and shown to 
be^'oiieouc). 







